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DIE CASTINGS 


EXTRUSIONS 


INVESTMENT CASTINGS 


>ERMANENT MOLD CASTINGS 


PLASTER MOLD CASTINGS 


SINTERINGS 


SHELL MOLD CASTINGS 
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WHERE TO BUY YOUR SINTERINGS 


Powder 
“= Metallurey 
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UNIFORM HIGH QUALITY 


ZINC BASE DIE CASTING ALLOYS 


CERTIFIED ALLOYS Company 
| 
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Successful Automatic Die Casting is Now a Reality! 


The Cast-Master B-7-Z Automatic Zinc Die Casting Machine is proving 
itself daily, in plants throughout the country. Users report increased 
production, at tremendous savings in time and expense. The B-7-Z 
automatically oils and cleans die surfaces, eliminating lost cycles . . . 
automatically ejects “hung-up” parts . . . automatically signals when the 
machine needs attention. Safety is greatly increased through a new low- 
pressure closing system. Learn what automatic die casting can mean to 
your production. See a demonstration at our plant, or contact your 
local representative, who will show you movies, in your plant, of the 
machine in operation. 


@ Eastern Rep. Milton Harmon, 223 Pine Tree Drive, Orange, Connecticut 

@ Midwest Rep. C. W. Stone Co., Minneapolis, Minnesota 

@ Western Rep. Sydney J. Wills, 2120 Strand, Hermosa Beach, Calif. 

® Central-West Rep. Earl L. Johnson, 1696 Webster Lane, Des Plaines, Illinois 


CAST-MASTER 23901 AURORA ROAD 


H-P-M DIVISION ¢ KOEHRING CO. BEDFORD, OHIO 
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Have a metals problem? To provide 
the best service, we have installed this 
Metallograph. It is used as a research 
tool to improve the quality of your 
present product, and to develop new 
alloys. This is another customer 
service of A & M. 


OUR WORD 
IS NOT ENOUGH! 


We back up our claim to 
quality aluminum ingot 
with these three 
complete laboratories 


Old fashioned? Modern electronic testing 
equipment such as our Quantometer, 
have made this laboratory obsolete for 
production checks. But, the laboratory 
is far from being out-dated when it 
comes to basic research, the setting of 
new standards, and making special 
analyses. 


What's in the furnace? It used to be 

a drawn-out job to find the answers. 
Now, in two minutes, our Quantometer 
accurately and completely analyzes all 
the elements in each melt. This assures 
you of on-grade metal every time, and 
assures us of satisfied customers. 


Producers of Quality Aluminum Alloys Since 1938 


se ALUMINUM and MAGNESIUM INC. 


| HURON STREET ® P.O. BOX 720 © SANDUSKY, OHIO ®@ TELEPHONE: MAin 6-4610 
é b P.O. Box 156 e Corona, California * Telephone: REdwood 7-2922 
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IN THIS ISSUE April, 1959: Volume 17 Number 4 


Powder THE EIGHTH ANNUAL directory of the powder 
=> 

Metallurgy metallurgy industry is presented with this issue. 

DIRECTORY As in previous directories, this one lists all of 


the custom fabricators of powdered metal parts, 
the suppliers of metal powders and the equip- 
ment builders. Every effort has been made to 
make this directory as complete and as useful 
as possible; it starts on page 61. 


FEATURE ARTICLES ALUMINUM EXTRUSIONS FOR VALVES 
By replacing bronze sand castings with aluminum extrusions, high tooling 
costs and excessive set-up charges were eliminated. 
HEAT TREATMENT OF SINTERED IRON 
Results of a series of tests are included in this report on the characteristics 
of case hardened, heat treated sintered parts. 
DESIGN WITH NON-FERROUS SINTERINGS 
Why powder metallurgy is one of the most flexible methods availabl 
to the design engineer, in spite of limitations imposed by tooling 
MORE SINTERINGS IN ‘59 CARS 
A report from Metal Powder Industries Federation shows that leading 
car manufacturers are using more sinterings than ever before. 
PROPERTIES OF DIE CASTING ALLOYS 
If you're designing for die casting, you'll find these physical and 
mechanical properties of die casting alloys very valuable. 
DESIGNING FOR INVESTMENT CASTING 
For most rapid production and lowest costs, use the standard 26 ferrous 
and non-ferrous alloys described here for investment casting. 
PROPERTIES OF PERMANENT MOLD CASTING ALLOYS 
Designing for permanent mold castings? Use these physical and 
mechanical properties of permanent mold casting alloys 
PROPERTIES OF COMMONLY CAST MATERIALS 
Conveniently tabulated, here are the approximate comparative properties 
of various commonly cast materials. 
PROPERTIES OF EXTRUDED ALLOYS TABLE Vill 


Here are the chemistry, mechanical, and phy sical properties of a number 
of alloys in the “as-extruded” condition. 


FERROUS AND NON-FERROUS POWDERED METAL DENSITIES 
Densities of ferrous and non-ferrous powdered metals, with conversion 
factors for computing Ibs. per M pcs. 


CASTING OUTWEARS TOOL STEEL 25 TO 1 
A spray gun nozzle tip for abrasive materials was a big headache which 
was cured by substituting an investment casting for tool steel. 


RESEARCH & DEVELOPMENT INSTRUMENTS 
How a portable recorder is used for a variety of processes and eliminates 
the need for instruments at every different furnace. 


CAST HARDWARE LOOKS GOOD, WORKS GOOD, FITS GOOD 
Die cast hardware for doors not only cost less, but meets requirements 
of close fit, strength, and clean finish 


FINISHING SECTION DESIGN FOR LOW COST, HIGH SPEED FASTENERS 


Fastening devices for assembly of castings of softer metals 
THREADED INSERTS FOR SOFT METAL CASTINGS 
A threaded insert that’s easy to install and won't work loose 
DIRECTORY SECTION THE ECONOMICS OF POWDER METALLURGY (Section 1) 
PRODUCT LISTING (Section 2) 
BUYERS’ GUIDE (Section 3) 


DEPARTMENTS Casting About 102 Useful Literature 
Letters to the Editor 108 Industry News 


New Products 116 Opportunities 
119 Data in Ads 
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published monthly, copyright 1959 by 


THE INDUSTRIAL PUBLISHING CORP. 





Editorial and executive offices: 812 
Huron Rd., Cleveland 15, O. 

InvVING B. HEXTER president 
Lester P. AURBACH executive vU.p. 
E. J. HEXTeR — vice president 
Epwin M. JosePH vice president 
Leg Haas Ae vice president 
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STAFF 
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Phillip R. Kalischer editor 
Stanley S. Greene .... managing editor 
Scholer Bangs . western editor 
672 So. Lafayette Park PI. 
Los Angeles 57, California 
John H. Haselow ....assistant editor 
N. G. Kiser circulation manager 


shotgun shot |="""™ 


Cleveland 15 
812 Huron Rd., SU-1-9620 


BADLY FORMED AND MIXED IN SIZE, WOULDN'T Rovert SIMMONS 


WORK WELL IN GUNNING. wenn sas. eb E. 42 St. MU 7-3420 
i Lee Haas vice president 


ALUMINUM SHOT > a 


Chicago 11 
Rm. 704, 520 N. Michigan, 
BADLY FORMED AND MIXED IN SIZE, WOULDN'T DO THE hg 


JOB IN ALUMINUM ADDDITIONS TO ZINC. KENNETH L. JONES 


Los Angeles 57 
Rm. 8, Granada Building 
572 «fayette Park PI. 
GENERAL’S ALLOYING SHOT —— 
ALAN T. CAZIER manager 
Lioyp BROOKMYER 


is produced to assure round, solid uniformity 


London, S.W. 1 
31 Palace St., Westminster, 
VI 2608 

- 2 JoHN A, LANKESTER manager 

with no ‘‘pop-corn’’. Firm and equal sized, 

SUBSCRIPTIONS in U.S. and possessions 
$7, 1 year; $12, 2 years. Canada: $8 
per a. ae: $10 per year, 

’ . : : : Payable in advance in U.S. funds 

General Ss bright and shiny shot goes rapidly into U.K.: £3.50 per year payable in 

Sterling to London office. Single 

copies, when available: 1 to 10 

‘ ° : $1.0 ach; 25 85¢ each; , 

solution . . . avoids wasteful skim. ——=«— °° 

AFFILIATED PUBLICATIONS: Applied Hy- 

draulics & Pneumatics. The Refrig- 

GENERAL'S ALLOYING SHOT also available eration & Air Conditioning Business, 

’ Material Handling Engineering (for- 
merly Flow), Industry & Welding, 

Material Handling Illustrated, Modern 

custom made to exacting specifications. Office Procedures, Occupational Haz- 

ards, Power Transmission Design, 

Welding Illustrated. Member BPA. 

a as a controlled circulation 

publication at St. Joseph, Michigan. 

Details on request. Not responsible for eneolichted edi. 

torial material. Please return Forms 

3579 to 812 Huron Rd., Cleveland 15, 

Ohio. 

Printed in the U.S.A, 


GENERAL SMELTING CO. yrs EN 


| mp! 
2903 E. Westmoreland Street / Philadelphia 34, Penna. 
’ Phone: GArfield 3-3200 Eee] 
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VCCTIOLE OD SCORES 


ANOTHER FIRST 


in the New York Metropolitan Area-combining automatic 
ladling with vacuum die casting to produce better quality 
castings at lowest possible cost! 














STEAM IRON 
SOLE PLATES 


Tromuer now brings the 


ultimate in quality vacuum die castings 


at the lowest possible cost. 


ltemicn by combining auto- 


matic ladling with its vacuum die casting 


474 
- 


system has increased its production cycle, thus 


creating a tremendous savings. 


VW2ZOTHMATDD 


Shown are typical vacuum die castings (we produce steam 
iron sole plates for six leading manufacturers). 


If you are interested in getting quality vacuum die castings 
at lower costs send us your prints for quotes and compare—or 


Veemiez DIE CASTING COMPANY 


24 MARGARETTA STREET * NEWARK 5, NEW JERSEY 
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MC The Mold and Cavity die steel made with 
particular care to permit blemish-free, highly 
————— finished surfaces. Furnished heat treated to 
300 Brinell or annealed. Very deep hardening 
uniform throughout large sections. Very low 
movement when oil quenched. For lower finish- 

ing costs and longer die life, use MC! 


N eed-Cut Free-machining at 300 Brinell. Choose Speed- 
Cut for economy in producing backing plates, 


cavity plates, spacer blocks and other plastic 
die parts. And when you must avoid all move- 
ment, machine Speed-Cut after hardening 
with ease! 


H f l The original 5% chromium, most widely-used 
die casting die steel. Will withstand extremes 


of service conditions—tough, strong, highly 
resistant to thermal shock. 


Write for detailed Data Sheets 


Vanadium-Alloys Steel Company 


LATROBE, PENNSYLVANIA 
DIVISIONS: Anchor Drawn Steel Co. * Colonial Steel Co. * Metal Forming Corporation « 
Pittsburgh Tool Steel Wire Co. — SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited « 
Vanadium-Alloys Steel Societa Italiana Per Azioni e EUROPEAN ASSOCIATES: Societe Com- 
mentryenne Des Aciers Fins Vanadium-Alloys (France) ¢ Nazionale Cogne Societa Italiana (Italy) 


Circle No. 90 on Reader Service Card 

















WHAT SOLD SINGER ON 


y¥ LESTER 


' DIE CASTING MACHINES? 


a 


Pi aE” OE 


6% Ib. aluminum arm unit, 
cast on 800 ton Lester at 
Singer. Other SINGER parts, all 
cast on Lesters, shown at left 


What sold SINGER on Lesters? The basic rigidity of 
the one-piece frame which can be depended upon to 
tightly lock and keep locked even the largest of 
their dies, the main arm unit for their new model # 401 
SLANT-O-MATIC Sewing Machine. With this de- 
pendable clamp, they obtain consistent production of 
quality castings, with finish and density they have 
been otherwise unable to obtain. 





As a result, Singer has installed 15 Lester Die Cast- 
ing Machines of 800 ton and 600 ton capacity in their 
plant in Elizabethport, New Jersey. 


Detailed information on Lester Die Casting Machines 
is available by writing... 


LESTER-PHOENIX, INC. 


2708-1 CHURCH AVENUE ® CLEVELAND 13, OHIO 


Agents in principal cities throughout the worid 


For more information circle No. 57 on the Reader Service Card 


pmm april ‘59 / 7 








Experience—the added alloy in Allegneny Ludium too! stee/s 


ag 


al ‘4 . 
- _ ss. 
QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L’s Chem 
Lab with this direct reading Leco carbon determinator. 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


Lab tests for carbon eliminate your guesswork; 
provide high hardness, uniform hardenability, 
reproducible tool performance. 


Because carbon has the greatest influence on hard- 
enability, Allegheny Ludlum watches it carefully during 
the melt. Testing a specimen for carbon takes only a 
few minutes. Therefore, A-L checks for carbon content 
8 times during the melt, and makes the necessary adjust- 
ments to insure accurate control of carbon. This control 
means Allegheny Ludlum can hold carbon content to 
a closer range than most customers specify. 


Carbon control at Allegheny Ludlum assures you of 


precise response to heat treating. This control in the 
melt brings you predictable, high hardness, uniform hard- 
enability and reproducible tool performance. 

This is just one of the many things A-L does to insure 


wsew-7261 


high quality. Here are some others: close control over 
forging techniques, rigid temperature-time program- 
ming, careful testing of billets prior to processing to 
insure good surface and sound interior, control over 
annealing to give you the right hardness for your 
exact machining operation, thorough metallurgical test- 
ing to insure top tool steel quality and meeting of your 
specifications. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHEN Y LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. PM-16 


ALLEGHENY LUDLUM 


Tool Stee! warehouse stocks throughout the country... Check the yellow pages 


every grade of tool steel... every help in using it 


For more information circle No. 2 on the Reader Service Card 
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LIGHTER 


AND EASY TO ASSEMBLE 
WHEN DIE CAST WITH... 


The shade for this new KLIP-LITE* music stand is made of a single 
thin-wall zinc die casting—for light weight and low-cost assembly. 
As thin as a stamping but with far greater rigidity, the contours could 
not be duplicated in sheet metal. Paes THE NEW EDITION 

By designing for die casting, only 4 holes are needed before spray aot OF 
finishing and assembling the socket-switch and mounting bracket. - “THE END USES OF 

These extremely thin wall sections—possible only with ZINC die ‘ ZINC DIE CASTING” 
castings—minimize weight and are stronger in proportion to thickness P| i «—_ 
than heavier sections. ; 

Parts designed for ZAMAK alloy die casting will meet competition 
of either stampings or aluminum castings—and at lower cost. 


SEND FOR 
YOUR COPY TODAY 


*Made by WIESE MANUFACTURING COMPANY —Dovenport, lowe 


HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


THE NEW JERSEY ZINC COMPANY <A) 


Ze - 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY 
160 Front Street - New York 38, N. Y. : 


For more information circle No. 67 on the Reader Service Card 
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CASTING ABOUT 


technical news of applications 
& processes involving precision metal moldings 


ej pe 1000 Angstroms ” “¢ 


MAGNIFIED 50,000 TIMES, the average size of these aluminum particles is 0.103 


microns (range from 0.005 to 0.06 microns). The smallest generally available aluminum 


powder averages from 6.0 to 10.0 microns. 


SO FAR, ONLY ALUMINUM powder is contemplated tor pro- 
duction, but both iron and nickel powders have been made 
in the same size ranges as aluminum. As normally pro- 
duced, the ultra-fine aluminum powder is phrophoric and 


VACUUM STREAM DEGASSING is proving to be the most 
practical method of hydrogen removal from large tonnages 
of steel. It promises to eliminate, in some cases, and 
drastically reduce in others the cost of heat treating. Dis- 
solved hydrogen is the culprit in many cases where failure 
of steel parts has occurred under conditions of high stress, 
particularly on high speed rotating machinery and heavil\ 
stressed tool steels. 

The new stream degassing unit recently installed at the 
Standard Steel Works Div., Baldwin-Lima-Hamilton Corp. 
is big enough to degas a 15 ton ingot made in a single pour 
The equipment was designed and installed by F. J. Stokes 
Corp. 


CONSUMPTION OF SLAB ZINC 
IN THE UNITED STATES 


(US. BUREAU OF MINES DATA) 


Be. 


SHORT TONS xX 1000 





GALVANIZING 


a . 
~ 


‘~~ =ROLLED, 
ne ee a 


— — —tBmern 


about one-millionth of an inch in 
diameter and with surface energy 
many times that of normally produced 
metal powders, new, ultra-fine metal 
powders are now being produced in 
experimental quantities by National 
Research Corp. 

Because of the much higher surface 
energy and the far smaller particle 
sizes, rates of solid diffusion in powder 
compacts may be greatly increased so 
that more nearly homogeneous sin- 
tered parts can be produced than are 
now possible. Also, these new pow- 
ders give some promise of opening en- 
tirely new and different compositions 
than have previously been possible. 
is shipped in sealed containers under n-heptane or some 
similar organic liquid. However, a partially oxidized form 
is available which is not py rophoric 


ZINC CONSUMPTION continues its 
steady growth. In spite of the occa- 
sional vear when a downward trend 
seemed to set in there has been a 
stead increase In the use ot Zinc 
While the overall consumption during 
the past 30 vears has increased from 
about 600,000 tons to almost 1,200,- 
000 tons per vear, the most phenome- 
nal growth has been in the casting (al- 
fa most all die casting) industry. Here 
% from less than 5,000 tons in 1925 the 
consumption has skyrocketed to over 
$00,000 tons and is continuing to 
grow. 


ar 
eo * Ror as According to the American Zinc 


bs Institute, the prospects for 1959 are 


=o excellent, particularly if the automo- 





10 / april '59 pmm 


. o tive industry hits its goal of 5.5 million 
units in the present model vear. 





FOR ALUMINUM 
OR ZINC DIE CASTING 


A POL 


Model 650 
Cleveland with 
cold chamber 
shot end. 
Quickly converts 
to hot chamber 
machine. 


1] 


pes! 





at the model G50 


CLEVELAND 


Cleveland’s Model 650 brings to die 
casters a major advancement in die 
casting machine design. Its dozens 
of highly important features — many 
are exclusively Cleveland’s — insure 
exceptional performance in deliver- 
ing castings of precision quality at a 
fast production rate. 

The “650” is massive—with guaran- 
teed 650-tons locking pressure (strain 
gage tested). Maximum weight of 


shot is 10.6 lbs. aluminum and 25.8 
Ibs. zinc. It has 4614” x 46” die plates; 
28” x 28” space between the tie bars; 
30” max. to 10” min. die thickness; 
8” to 15” die opening. 

Only a few “650” features are illus- 
trated here, but these are typical of 
Cleveland’s all-over quality construc- 
tion. For full details, call in a Cleve- 
land sales engineer and write for 
descriptive bulletin. 


= 


30 hp. totally enclosed motor drives two Vickers pumps _—— New shot intensifier. Will provide plunger speeds up 
which deliver 99.7 gal. per min. The 200 gal. hydraulic to 480 ft./min. and pressures up to 26,070 Ibs 
reservoir has filter capacity twice the pump capacity. sq. in. (Both are adjustable.) 


REMEMBER, 
Clevelands Cut Costs! 


4952 Beech Street 
Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND + DETROIT 
HARTFORD « S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 


For more information circle No. 20 on the Reader Service Card 
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PROBLEM: Which fire-resistant fluid is best for 


your particular operation ? 


SOLUTION: Ask the only manufacturer who 


makes all three! 


Types of FIRE-RESISTANT 
HYDRAULIC FLUIDS 





A. WATER - GLYCOL 


B. PHOSPHATE - ESTER 


C. WATER-OIL EMULSION 








Kan 


HOUGHTO-SAFE 600 SERIES 

(Water-Glycol Fluids) 

Adequate for 85% of all hydraulic systems; provides 
maximum fire protection with good lubricity for 
systems running below 150°F. temperatures. 


HOUGHTO-SAFE 1000 SERIES 

(Phosphate-Ester Fluids) 

Available in three viscosities for systems running as 
hot as 150°F. and where maximum lubricity is needed 
for heavy bearing loads. 


HOUGHTO-SAFE 5040 SERIES 

(Water-Oil Emulsion Fluids) 

Lower cost, fire-resistant fluids that are stable, afford 
good lubricity and provide adequate fire protection 
where hazards are intermittent or remote. 








HOUGHTO-SAFE HYDRAULIC FLUIDS 


... products of 


Selecting the right hydraulic fluid depends upon operating 
pressures and temperatures, pump and equipment design, 
degree of fire hazard, and other important factors. But to 
make sure you get a completely unbiased recommendation 
—call in the only manufacturer who makes all types. 
Houghto-Safe fire-resistant fluids have proved them- 
selves in industry’s toughest hydraulic applications—not 
only as life and property-savers, but as efficient protection 
against excessive pump and packings wear. Houghto-Safe 
is also used extensively by the U. S. Navy for such critical 
carrier applications as deck-edge elevators and catapults. 
For a completely unbiased recommendation of the best 
and most economical fluid for your equipment and degree 
of fire hazard, call in your Houghton representative. Or write 
E. F. Houghton & Co., 303 W. Lehigh Ave., Phila. 33, Pa. 


Ready to give you on-the-job service 


For more information circle No. 45 on the Reader Service Card 
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@ vetters 


the readers’ forum 


FINISHING BARRELS 

Can you give us the address of 
the company who makes Almco 
Superspeed Precision Barrels as 
mentioned in your issue of Janu- 
ary, 1959. — M. S. C. 

The correct address is: Almco, 
Queen Products Div., King-Seeley 
Corp., Albert Lea, Minn. — ed. 


SHELL MOLD CASTINGS 

I wonder if you could send me 
a list of shell molding foundries 
who specialize in high strength ma- 
terials, particularly steel. In the 
article on page 46, mention is made 
of Precision Mfg. Co., but I could 
not find their address. 

Also in the January issue there 
is mention of low cost miniature 
castings made by Casting Engi- 
neers, Inc. I did find their address 
in your publication. We are prin- 
cipally interested in lists of com- 
panies doing both shell mold and 
investment casting — N. W., mgr. 

The address of Precision Mfg. 
Co. is Plano, Texas. The addresses 
of other shell mold foundries in the 
more immediate vicinity have been 
sent. The June issue of PMM will 
carry a directory of the investment 
casters in this country. We do not 
publish a directory of shell mold 
casters. — ed. 

SHAW PROCESS CASTINGS 

In your Summary of Technical 
Literature, you described a new in- 
vestment casting process being 
used by the Shaw Process Develop- 
ment Corp. Can you supply us with 
the address of this company. We 
would like to contact them, but no 
address was given. — L. C.C. 

The correct address is: Shaw 
Process Development Corp., 80 
Shore Rd., Port Washington, Long 
Island, New York. — ed. 

CAST ROTORS 

We are considering pressure 
casting with aluminum, rotors for 
electric motors 3%” through 5%” in 
diameter. 

Could you please furnish us with 
a listing of manufacturers of such 
equipment. E.J.G., purchasing 
agent. 

The names of companies who 
make machines for casting rotors 
have been furnished. — ed. 








If you can do it with light alloys .. . 
you can do it BETTER with PMD dies! 





ra 
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DIE CASTING DIES PERMANENT MOLD DIES PISTON CORES 


Yes, if you produce light alloy castings, you 


Special can do it better with PMD dies! Longer serv. 


“ ice life, minimum starting problems, lower 
Equipment overall tooling costs — these are plus advan- 


tages you get from PMD! 
a 


Permanent Mold 
Operating Devices 


One of America’s largest independent pro- 
ducers of dies, molds, special machines and 
molding devices, Permanent Mold Die Com- 
D.C. Casting Units pany offers every facility to do the job right! 

Billet Molds Complete design-engineering service... 
skilled, experienced personnel . . . plus the 
Coilers for Tubing specialized tools and equipment to meet every 


Trim Bies requirement. 


PMD dies and molds are designed to per- 
COMPLETE DESIGN AND 
ENGINEERING SERVICE 


AVAILABLE 


form to your specification! For the right 
solution to your tooling problems — call in 
a PMD specialist. Write or phone today! 





PERMANENT MOLD DIE COMPANY, INC. 
2273 East Nine Mile Road @ #£Warren, Michigan 
Phone: SLocum 7-8100 
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...ask Arwood 

about 
investment 

casting 


When you can’t simplify the part any more without sacrificing 
function... 

When the production people tell you it will be too costly to 
machine... 

When you think you could cut production costs by making several 
parts as a single piece... 

When function calls for a tricky shape but the intended service 
makes you specify, a hard, strong, tough-to-work alloy... 

When any or all of these design problems are keeping you awake 
nights...then is the time to consider making the part an Arwood 
precision investment casting. 

Here’s why... 

Investment casting by Arwood lets you stop worrying about how 
to make the part. You can design for function and end use... 
Arwood will give you the shape you need, in the quantities you 
need, from a few hundred to many thousands. Arwood casts all 
the ferrous and non-ferrous metals and alloys, from aluminum and 
magnesium right through to stainless steel and cobalt- and nickel- 
base superalloys. 


Write today for your free copy of the new 44-page 
Arwood “Practical Guide to Investment Casting”. It 
provides all the information you need to evaluate the 
technique and use it to help solve your design problems. 
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Produced by 


for better die 
casting dies... 


HOT WORK STEEL 


Air hardening, high vanadium, Type H-13 


Regardless of how intricate your zinc, aluminum 
or magnesium die casting job may be, Latrobe’s VDC 
can fill your need for faster die production, longer 
runs and more economical parts production. 

Easy to machine, VDC has a sound internal struc- 
ture and freedom from porosity. It responds uni- 
formly to heat treatment, can be water-cooled in 
service and possesses excellent resistance to impact, 
wash and heat checking. 

For your next die casting die, use the die steel 
made by Metalmasters who know your requirements 
... VDC! A wide range of stocks is available from 
district warehouses located near you. 





Send for VDC Data Sheet today! 


LATROBE STEEL COMPANY 


MAIN OFFICE and PLANT: LATROBE, PENNSYLVANIA 
BRANCH OFFICES and WAREHOUSES: 


BOSTON « BUFFALO « CHICAGO « CLEVELAND « DAYTON 

DETROIT e HARTFORD ¢ LOS ANGELES « MILWAUKEE 

MIAMI e NEW YORK ¢ PHILADELPHIA ¢« PITTSBURGH 
SAN LEANDRO ¢« TOLEDO 


For more information circle No. 56 on the Reader Service Card 


pmm april ‘59/15 





when it’s for 
precision die-casting... 








specify | TADANAC 








Zine offers more desirable mechanical qualities and casting characteristics at 
a lower cost than any other metal. For the very best in die-casting zines, specify 
TADANAC BRAND — or alloys made from it. 


For information and assistance regarding zinc die-casting, contact our 
Technical Service Staff. Your inquiries will be given immediate attention. 


With TADANAC BRAND Zinc you get electrolytically refined zine of con- 
sistent high quality, low in impurities and always in good supply with prompt 
delivery assured. 





THE CONSOLIDATED MINING AND SMELTING 
COMPANY OF CANADA LIMITED 


Metal Sales Division: 215 St. James Street W., Montreal 1, Quebec, Canada 


Sold in 


United Stores by: AMERICAN METAL CLIMAX, INC., detroit iss Anco: 





TADANAC ZINC SHAPES THE THINGS TO COME 


ol 
For more information Circle No. 21 on the Reader Service Card 
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U.S. ELECTRICAL MOTORS INC. DISCOVERED 
THAT CELANESE CELLULUBE HYDRAULIC FLUID 
GAVE THEM MORE THAN FIRE RESISTANCE! 


Ce//u/ube 300 also solved problems of sticking valves 
and line leaks...improved overal// system efficiency 


With ordinary hydraulic fluid, the high operating temperatures of the centrifugal caster 

at U.S. Electrical Motors Inc. made it essential to add detergent regularly to clean sticking 
valves. Furthermore, it was necessary to change hydraulic fluid frequently in order to 
reduce formation of sludge and varnish. 

Since converting to Celanese Cellulube 300 in early ’57 (primarily to eliminate the hazards 
of fire due to possible line breaks) it hasn’t been necessary to change fluid, nor have 
sticking valves been a problem. In addition, valve leaks are virtually eliminated. 

Celanese Cellulubes . . . the fire resistant hydraulic fluids . . . can minimize the hazard of 
fire in your plant and improve operating performance. They are available in six controlled 
viscosities (90, 150, 220, 300, 550 and 1000 S.U.S. at 100°F.) One of these is best 

suited to your operation. Check with your Celanese representative for full information, 


or write directly for evaluation sample, stating application involved. Celanese® Cellulube® 


Celanese Corporation of America, Chemical Division, Dept. 589-D 180 Madison Ave., N.Y. 16 
Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y 
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AND CONFERENCE 


CONVENTION HALL - PHILADELPHIA - MAY 25 - 28, 1959 


The idea show for everyone concerned with 
TO GET MORE OUT OF THE . 
SHOW. .Attend the Design product design, research and development. 


Engineering Conference 


Sponsored by the Machine Design 375 of the nation’s leading manufacturers showing 


Division, American Society 
of Mechanical Engineers 


mechanical, electrical and electronic components, 


Hear major design and develop- metals, non-metallic materials, fasteners, finishes and 
ment problems examined by lead- 


ing experts. Participate in ses- atinoc c nasa = ee a 
oe es Laine cancers te coatings, shapes and forms, hydraulic and pneumatic 
specific questions, to help you 
profit from the ideas and solu- 
tions of others. 


components, power transmission, research and test- 
ing equipment, engineering equipment and services. 


Don’t miss the must program 


of the year for everyone con- Thousands of products to help you do a better design 
nected with product design, . : 


research and development. job and reduce manufacturing costs. 


Write for your Rapid Registration Cards today! Send for as many cards for yourself and your colleagues as you wish. 


Write: CLAPP & POLIAK, Inc. - Exposition Management - 341 Madison Avenue, New York 17, N. Y. 
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YOU’LL FIND GOLD 
IN THIS NEW 25 POUND OLIN ALUMINUM INGOT! 




















57h" y 57h" >| 


Now, a 25 pound ingot from Olin Aluminum. 
Consider its advantages for you! 


Smaller size. Easier to store, easier to gauge metal supply for 
closer control. 


Lighter weight. 25 Ibs. vs. 30 Ibs. Greatly increases handling 
efficiency. 


Deeper notches. Easier to break. Saves time, eases work load. 


More sections. 3 notches, 4 sections vs. 2 notches, 3 sections. 
Reduces waste. 


Same price per pound as 30 Ib. ingot. Olin Aluminum is the 
only prime supplier producing a 25 pound ingot, and at no 
additional cost. 


America’s new major aluminum producer, Olin Aluminum, is 
also the newest source of profitable ideas for foundrymen. 
Take advantage of it. Contact your nearby Olin Aluminum 
Sales Office or Authorized Distributor of casting alloys. 
Ask for our pig and ingot technical data bulletin. 
Metals Division— Olin Mathieson Chemical Corporation, 
400 Park Avenue, New York 22, New York. 


Symbol of New Standards of Quality 
and Service in the Aluminum Industry 
LUMINUM « 


For more information circle No. 73 on the Reader Service Card 
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DOLLIN ALUMINUM DIE-CASTINGS 


IN STANLEY’S NEW “CHALK-0-MATIC” 


meet critical specs for 


e Precision fit ¢ Perfect balance and Symmetry 
e Fine detail and surface finish ¢ Low cost 


Possibly you have a new design or a re-design on the 
boards, that could be made smaller—lighter—stronger — 
more attractive—more economically, with Dollin Alumi- 
num and Zinc Die-Castings. 


Now is the time to find out. Call in a Dollin engineer for 
discussion—or send drawings and details for study— 
without obligation. 


Dollin places at your service over 25 years of progressive 
experience in modern die-making, die-casting and ma- 
chining facilities to produce your parts — from large 
sizes down to fractions of an ounce. These facilities are 
described and illustrated in a helpful 16-page brochure. 
Write for it today. 


Submit prints or samples of parts for engineering advice 


and quotation, without obligation 








Dollin Corporation, 614 So. 21st St., Irvington 11, WN. J. 


Sales Offices: Boston + Buffalo +» Canton + Chicago + Detroit 
Greensboro + Louisville + Memphis + Philadelphia + St. Paul 


See “Yellow Pages” for nearest office. 





~ 


mw STANLEY 











""Chalk-O-Matic"’, made by Stanley Tools, is 
an ingenious self-chalking chalk line reel 





and a plumb bob in one compact tool. The 
line is automatically chalk-coated when 
pulled from case—then rewound with a 
foiding crank handle. Lock the handle, the 
"“Chalk-O-Matic” becomes a plumb bob. To 
prevent chalk leakage, the die-cast alumi- 
num case sections require a precision fit. To 
assure a perfectly balanced plumb bob 
demands utmost symmetry of both case 
sections. 


Dollin is meeting these strict requirements 
and supplying clean, smooth, sharply de- 





fined castings for subseq t gun-metal 
gray finishing. The center hubs for crank 
and reel are also die-cast by Dollin. 





r sete. 
RESEARCH | / 
e 2 


— 
PARTICIPANT 


Zinc & Ww 
Aluminum DS 


DIE-CASTINGS 
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Your surest stari for fine die casting: Federated-Asarco Di-Metal is made from special 
high grade zinc, electrolytically refined by Asarco-developed processes. Production is now con- 
centrated “under one roof” at Corpus Christi, Texas, one of the world’s largest high grade zinc 
producing plants. Integrated production — controlled from mine to finished alloy — assures you of 
lower cost materials, and the highest purity and uniformity of zinc Di-Metal. Federated can serve 
your needs through 22 sales offices. There’s one near you. Federated Metals Division, 120 


Broadway, New York 5. In Canada: Federated Metals Canada, Ltd.—Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


ANVdGWO?D ONINIASY ONY ONIDISWS NYDIYUSENWNY 


v 
z 
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— low-cost 
_all-synthetic 


‘a 


hydraulic 
fluid 
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MAXIMUM FIRE PROTECTION 


Pydraul A-200 won’t flash or ignite—even when sprayed 
through the flame of an oxyacetylene torch.* Chemically 
“‘built-in’”’ fire-resistance safeguards equipment, plant 
and personnel. And unlike other less expensive fluids, 
Pydraul A-200 leakage creates no fire hazard—there is 
no water to evaporate away, leaving flammable residues 
on walls, floors and ceilings. 


*AMS-3150B high-pressure ignition test 


New Pydraul A-200 is the most fire-resistant synthetic 
hydraulic fluid you can use! It protects expensive hydraulic 
equipment with “‘built-in’”’ antirust, even when there’s water 
in the system! It is stable-—can be used year after year with 
no loss of lubricating properties or firesafety! 


You can add A-200 as “‘make-up’”’ to your present all- 
synthetic fluid system. If you are using petroleum or ; os S 
water-based fluids, a few simple conversions set you up to CUTS WEAR AND MAINTENANCE 
run on Pydraul A-200. And you no longer need compromise 
on water-based hydraulic fluids because of price. Pydraul “abuse’’ better than other fire-resistant fluids, minimizes 
A-200 gives you all the performance of premium oils PLUS down time. Example: Vickers pump ring (above) shows 
firesafety PLUS lower cost! only 0.031 g. wear after severe 1000-hour test. 


wa 53 


Pydraul A-200 lubricates like finest petroleum oils, resists 


yet all the facts NOW from your Monsanto representative. 


FREE BOOKLET! 
Complete facts, specifications. 


rere 


Monsanto Chemical Company 
Organic Chemicals Division 
Dept. FS-2, St. Louis 66, Missouri 


Please send me (_ ) copies of the Pydraul A-200 booklet. 


NAME 


COMPANY 


STREET ADDRESS ___- STOPS CORROSION BEFORE IT STARTS 


Pydraul A-200 won’t rust metals, eliminates electrolytic 
corrosion. Perfect score on rust test (above) proves 
Pydraul A-200 protects metal surfaces, even if water gets 
in the system! 





CITY - — ZONE____STATE_—_ 


For more information circle No. 102 on the Reader Service Card 


pmm april ‘59 / 23 











CROMO-HIGH V 


a'long-run grade for die-casters 


Many die-casters know from experience that they can count on long pro- 
duction runs when they use Cromo-High V Tool Steel. And this is true 
whether you’re casting zine, aluminum, or magnesium. 

Cromo-High V—Bethlehem’s 5 pet chrome-moly tool steel with 1 pet 
vanadium—provides fine die-casting service because of its extra tough- 
ness, and resistance to wash and erosion. It is made by a controlled melt- 
ing procedure, and has good center density and grain refinement. It is 


uniformly annealed for ease in machining, and is free from porosity. 





Moreover, Cromo-High V is ultrasonic-tested for quality. It responds 
readily to heat-treatment, and permits uniform heat-treatment in mas- 
sive sections to a hardness of Rockwell C45-47. 

These are all good reasons for using Cromo-High V in your tough- 
est die-casting jobs. Your Bethlehem tool steel distributor has Cromo- 


High V in stock, and can get it to you quickly. Call him now. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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THIS OIL-FIRED FURNACE 
is used by American-Standard 
Products (Canada) Ltd., Toronto, 
for dry-process enamelling of 
iron tubs. Operating tempera- 
ture in the work chamber is 
1750° F. The CARBOFRAX tile in 
the arch have served for six 
years without cracking or 
spalling 


Look at the arch’s tight joints 


... then guess how old it 2s 


Those tight joints look like a recent installation. Actually 
the CARBOFRAX*™ silicon carbide tile in the roof of this 
furnace have been in service for six years. There’s no spall- 
ing, no cracking. Maintenance costs, of course, have been 
negligible. And the absence of cracking and spalling has 
reduced ware markings. 

The furnace heats quickly and evenly because the 
CARBOFRAX tile have much more heat conductivity than 


fire-clay—in fact, almost as much as chrome-nickel steel. 


CARBORUNDUM 


Registered Trade Mark 


ALFRAX” aluminum oxide tile in the floor of the fur- 
nace Cut costs, too, because they resist attack by enamel 
drip. They give steady, rapid, heat flow to bottom of ware. 

If your problem is fast, uniform heating with low 
maintenance, CARBOFRAX and ALFRAX tile, combined 
with Carborundum’s engineering assistance, may be the 
solution. Write to Carborundum for all the facts: Dept. 
R-49, Refractories Division, The Carborundum Com- 
pany, Perth Amboy, New Jersey. 





Dept. R-49, Refractories Division, Perth Amboy, N. J. 


For more information circle No. 17 on the Reader Service Card 





pmm april '59 / 25 


& NEW PRODUCTS AND DEVELOPMENTS 


Want complete details on these announcements? Use the 
Reader Service Cards. You'll find them facing page 120 of this issue 


HYDRAULIC TRIM PRESSES . . . range from 25 through 1,000 tons 


The KRW line of four-column single-action hydraulic presses has been 
expanded to cover a range of 25 through 1,000 tons. Built by k. R. wILson, 
INC., the presses are available in 48 models and are either up-acting or 
down-acting. 

Frame construction permits access to the working area from all four 
sides. The crown, bed and sliding platen are designed to provide maximum 
resistance to deflection. The pumping unit can be mounted at the top of 
the press or furnished for floor installation. Manual lever or electric controls 
are available. Illustrated is the 20-ton four column down acting press. 


Circle No. 239 on Reader Service Card 


BARREL FINISHING MEDIA .. . for stock removal 

This new triangular “Honite” brand C-R tumbling shape is said to 
eliminate the problems of discoloration, impingement and media fracture. 
It is composed of aluminum oxide mineral anchored in a 3M-developed 
binder. Manufactured by the MINNESOTA MINING & MFG. Co., the media is 
up to 2% times faster than existing aluminum oxide chips, and as much as 
12 times faster than natural stone media. 


Circle No. 240 on Reader Service Card ae a 


INDIRECT ARC FURNACE ... is barrel type 


The model 60-z Mark II, is a 60 lb. barrel type indirect are furnace. 
Introduced by BRITISH MACHINE & FOUNDRY SUPPLIES, LTD., the furnace fea- 
tures a dump-over arrangement with a mold clamp attachment. This en- 
ables a Shaw Process or precision investment mold to be clamped directly 
over the pouring hole in the furnace barrel. The furnace barrel rides on 
ball bearing rollers and can be inverted 180° with the mold attached. 

The advantages of this direct pouring method are listed as: cleaner, 
slag-free melts; faster and safer pouring; no pre-heating of transfer ladles; 
correct temperature is maintained from crucible to mold. The furnace, il- 
lustrated with the mold attached, utilizes a “Zirconal” super refractory 
lining that has exceptional strength and stability at high temperatures. 


Circle No. 241 on Reader Service Card 


OPEN BACK INCLINABLE PRESS .. . has 35 ton capacity 


THE JOHNSON MACHINE & PRESS CorRP., has introduced a new 35 ton open 
back inclinable press. It has a one piece, high tensile cast iron frame. The 
“box top” is an integral part of the main frame casting which supports the 
crankshaft bearings, and reduces deflection. 

The model is available in conventional flywheel, or back geared styles. 
It comes equipped with either the Johnson pin clutch, or the Wichita air 
friction clutch. The main bearing caps are split on a 30 degree angle which 
allows the frame to absorb the shock load. Crank strokes range from the 
standard 2% inches up to 6 inches. 


Circle No. 242 on Reader Service Card 


continued on page 110 
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Wou get 


; Central location of 
speedier service 


American Zinc plants assures 
from the 


prompt deliveries of slab zinc to 


ZINC ZONE any point in the nation. 





HILLSBORO, ILL., PLANT 
Prime Western, Brass Special, 
Intermediate, High Grade, Continuous 


Galvanizing Grades 


MONSANTO, KiL., 


ELECTROLYTIC PLAN oe 
Special High Grade, High Grade, Continuous 
Galvanizing Grades, Spex Shapes 


FORT SMITH, ARK., SMELTER 


Prime Western, Brass Special 


DUMAS, TEXAS, SMELTER ’ c 
Prime Western, Brass Special 


Continuous Galvanizing Grades 


PRODUCERS OF 


ALL GRADES OF SLAB ZINC 


ZINC ANODES (Plating & Galvanic) 
METALLIC CADMIUM 

‘ SULPHURIC ACID 
LEAD-FREE and LEABED ZINC OXIDES 
ZINC CARBONATE 

GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 


CRUSHED STONE 


ompany 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio e Chicago @ St. Louis e New York « Detroit « Pittsburgh 
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DESIGN FOR 


FIGURE 1: Shutoff, transfer valve; body 


section is at left, head, right. 


FIGURE 2: Extruded body section is 


as easily produced as simple rectangle. 


FIGURE 3: Redesigning head as an ex- 


trusion has eliminated all leakage. 


FIGURE 4: Parts need extensive machin- 


ing; extrusions have cut rejects. - 


Aluminum 


by P. C. SMITH* 


Extrusions tailored to a specific job can be the most 
economical raw material. By extruding just the right 
shape, whether solid or hollow, machining scrap can 
be reduced greatly and in most cases the remaining 
machine work which must be done is easier. 

When compared with tooling costs for other manu- 
facturing methods of similar precision, extrusion dies 
are very inexpensive. These high tooling costs and 
the high set-up charges in many other metal forming 
methods require long runs to be economical. But in 
extrusion, die changing is often only a matter of a few 
minutes, so that down time on the press is very slight. 
This allows the custom extruder to make short runs. 

GPE Controls, Inc. has used these advantages of 
extruded sections in its shutoff and transfer valve 
shown in Figure 1. 

The original design for this valve called for a body 
section machined from a rectangular section aluminum 
bar and a head made as a bronze sand casting. Neither 
was completely satisfactory. 


*GPE CONTROLS, INC. 


xtrusions for Valves 


The most desirable shape for the body casting is 
shown in Figure 2. To get this shape from a rectangu- 
lar shape meant fairly high scrap losses where the 
one surface was machined to give the contour shown. 
As an extrusion, this shape is as easily produced as a 


simple rectangle. 

But the head was the most troublesome. The bronze 
sand castings were porous. Since these valves operate 
at pressures up to about 800 psi porosity could not be 
tolerated. The best solution was to impregnate all of 
the head castings. Then the head was redesigned as 
an aluminum extrusion shown in Figure 3. Leakage 
was completely eliminated. 

Because of the complex functions of these valves 
there must be a lot of machine work done on the body 
and head (Figure 4). 


Actual machining costs on the extruded sections are 
probably about the same as when the older design 
was used. There has been, however, a very material 
drop in rejects so that the overall cost of the valve has 
been lowered by about 30%. 
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CORRELATION BETWEEN 
HARDNESS AND DENSITY 


a 


DIAGRAM No. 1 


HARDNESS AS A FUNCTION OF 
DENSITY AND TIME 


CYANIDE BATH 
S50°C (1580°F) QUENCHING In ON. 
IRON, MH.100 


DIAGRAM No. 2 


HARDNESS AND CARBURIZATION 
AS A FUNCTION OF DENSITY 
"pson CYAMIDE BATH 


HHA 


70 2 Hee, $c DENSITY 


+44 
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DIAGRAM No. 3 


Heat Treatment of Sintered Iron 


WEAR CHARACTERISTICS Of sin- 
tered parts which have been case 
hardened and heat treated general- 
ly are very good. However, a high 
sintered de nsity and a favorable 
chemical composition are needed. 

Often it is difficult to get repro- 
ducible hardness tests on sintered 
parts. This is, however, not always 
true. Of course, the hardness, as in 
ordinary solid steels, is influenced 
by the composition of the material, 
but in a sintered part the density is 
very important. 

Some comparable tests have 
shown that the Brinell hardness test 
is the most reliable; but it is a 
fairly slow method. Hardness has 
also been measured by Rockwell 
15 T (RI5T). In this method the 
impression is made by a steel ball 
with 1/16” diameter. The preload 
is 3 kg and the second load is 12 
kg. This test takes only seconds. 

The results indicate that there 
is a continuous correlation between 


This report is based on findings at the 
Husquarna Vapenfabriks A/B and we are 
indebted to. them and their U. S. repre- 
sentatives, A. Johnson & Company, Inc. 
for placing the material at our disposal. 


Bes sre POWDER METALLURGICAL DEPT., 
HUSQUARNA VAPENFABRIKS AKTIEBOLAG 
**PRESIDENT, HOEGANAES SPONGE IRON CORP 
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hardness and density as shown in 
Diagram 1, and it seems that in 
many cases hardness may be used 
to determine the density of a sin- 
tered part. It is of particular inter- 
est to use this method for density 
determinations within one part. 

For testing hardness of hardened 
sintered parts, it is better to use the 
Rockwell 30 N (R30N ). A diamond 
cone with 120° top angle is used. 
The load in this case is 30 kg. 

The core of a sintered plain iron 
part will not be changed in hard- 
ness during case hardening. The 
surface of the part, however, will 
be much harder due to carburiza- 
tion. If such a part is hardness test- 
ed by the Rockwell C method with 
a load of 150 kg, the diamond cone 
will penetrate into the soft core and 
give too low hardness values. This 
may also be the case with R30N 
method if the carburized surface 
layer is very thin. It is also easy to 
understand from Diagram 1 that 
the hardness will increase with in- 
creasing density at constant thick- 
ness on the carburized layer. 


HARDNESS TESTS 


A series of tests were made with 
specimens of different densities and 


~ 


with the dimensions 10 x 20 x 25 


By IVAN LJUNGBERG* 
and P. ULF GUMMESON** 


mm. Carburizing was done for dif- 
ferent times in a cyanide bath. The 
results, shown on Diagram 2, were 
somewhat unexpected. Hardness 
increases with increased time in the 
cyanide bath. Moreover, there is a 
hardness maximum somewhere be- 
tween 6.0 and 6.5 g/cc density and 
there is a hardness minimum around 
6.9 g/ce density. After that the hard- 
ness increases with increasing den- 
sity. To explain this it must be re- 
membered that the hardness is de- 
pendent on the carburization depth 
which is dependent on the density. 
Diagram 3 shows hardness and 
carburization as a function of den- 
sity after 80 minutes case harden- 
ing at 850° C. The test pieces were 
completely carburized throughout 
at densities between 5.40-6.40 g/cc. 
The hardness at these densities in- 
creases in a straight line with in- 
creasing density. The rapid change 
in hardness from the maximum at 
6.4 g/cc density to the minimum at 
6.9 g/cc de nsity is obviously due 
to the rapid change in carburiza- 
tion depth at these densities. Above 
the 6.9 g/cc the carburization is 
constant and thus a regular in- 
crease in hardness takes place. 
These differences are leveled off 
at heavier carburization or longer 





CARBURIZATION AND HARDNESS 
CYANIDE HARDENING 850°C (1560°F) 


DENSITY, 7.0 g/ce 
Comeeneanen TIME, VARIABLE 
1ROM, MH-100 
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TIME IN MINUTES 





~CARBURIZATION 
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DIAGRAM No. 4 


HARDNESS AS A FUNCTION OF 
DEPTH OF CARBURIZATION 
BY USE OF DIFFERENT CARBURIZERS 


DENSITY, 7.0 gcc 


gaye CARBURIZATION IN 
SOLID CARBURIZER S10* C 
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030° CARBURIZATION 


DIAGRAM No. 7 


times as can be seen in Diagram 2. 
The curves in Diagram 4 are 
self-explanatory and show similar- 
ity to those of unalloyed rolled steel 
that has been case hardened. 
INFLUENCE OF DENSITY 
ON THE SURFACE LAYER 
It could be assumed that there 
should be an almost linear correla- 
tion between density and carburi- 
zation if conditions were favorable. 
Metallographic examination shows, 
however, that the density of the 
surface layer is of utmost impor- 
tance. Thus it was noted in one 
case that the carburization of the 
two surfaces meeting the punches 
were lower than on other surfaces. 
To study this problem more close- 
ly, a separate investigation was 
made where carburization was 


CARBURIZATION AS A FUNCTION OF 
DENSITY AND SURFACE CONDITION 


CYAMIDE HARDENING 850°C (1 500"F) 


Tae, 2h 
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DIAGRAM No. 5 


HARDNESS AND CARBURIZATION 
AS A FUNCTION OF DENSITY 


m, 
R3ON 
PACK CARBURITING FIOTC (1670°F) 
QUENCHING Im OV 
120M mH 100 
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DIAGRAM No. 6 
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EFFECT OF COPPER ON STRENGTH OF ELECTROLYTIC IRON POWDER 
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measured after the test pieces had 
been given different surface treat- 
ments before case hardening. 

The results of this investigation 
are shown in Diagram 5. Curves 
No. 1 show the distance from the 
surface where no carburization has 
taken place and Curves No. 2, the 
distance from the surface where 
there is still some ferrite left. Final- 
ly, Curves No. 3 show how far be- 
low the surface free cemetite 
could be found. The trend in this 
diagram is that the carburization 
decreases with more grinding of 
the surface. Unfortunately, there is 
much left to be investigated and 
explained on this subject. 

PACK CARBURIZATION 

Some investigations were made 

with pack carburizing at 910°C 


(1670°F). The test pieces were 
packed in steel containers together 
with solid carburizers. The time for 
carburizing was counted from the 
moment the boxes had reached the 
furnace temperature which took 
about 20 minutes. Cooling was 
made in the boxes, after which the 
test pieces were heated to 850°C 
(1560°F) in a cyanide bath and 
then quenched in oil. The results 
are shown on Diagram 6. The 
curves are similar to those for cya- 
nide hardening, but the deeper 
carburization in these tests has 
caused the hardness minima to be 
less noticeable 

In Diagram 7 hardness is shown 
as a function of carburization depth 
at 7.0 g/cc and this curve is valid 


continued on page 58 
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A wide variety of metal powders 
is available to let you... 


Design With Non-Ferrous Sinterings 


In sprre of the limitations imposed by rigid tooling 
and by the variety of motions that can be built into 
either presses or tools, powder metallurgy is one of 
the most flexible fabricating methods available to the 
design engineer. 

This flexibility comes from the infinite variety of 
metal alloys and mixtures that can be used to fabri- 
cate parts and from the wide latitude in processing 
to give special or different physical and/or mechanical 
properties to the sinterings. 

The value of this versatility is possibly more pro- 
nounced in the non-ferrous metals field than in the 
ferrous metals field. In the case of iron powders, the 
designer is generally interested in using a sintering 
to replace, or in place of, an iron casting or a part ma- 
chined from wrought metal. In this case he determines 
the real properties which the part must have and 
then, within the physical and mechanical limitations 
of a ferrous sintering, designs his part. The chief con- 
cern becomes one of economics. If a sintering is less 
costly, then powder metallurgy has a new customer. 

With non-ferrous powder metallurgy, however, the 
same approach is an over simplification. Some parts, 
notably pure copper sinterings for such applications 
as commutator segments, collector rings, etc. are simple 
replacements based on cost only. Some brass compacts 
fall into this same class though both brass and nickel 
silver sinterings are used far less than they could be 
due mostly to lack of knowledge at design level. For 
example, comparative properties of annealed 80-20 
wrought brass compared with the same alloy as a 
sintering are: 

Ultimate Hardness Elongation 
Tensile Str. Rp % in 2” 
psi 
Wrought 80-20 brass 

(annealed ) 43,000 1] 50 
Sintered 80-20 brass 35,000 6 Pa 
(Note: the sintered bar had a density about 93% of 
theoretical). The differences are not great and, while 
no figures are available, it is probable that the yield 
in tension would compare with wrought brass quite 
as favorably.,In the case of nickel silver a similar 
comparison can be made, though the sintered metal 
does not, usually, compare with wrought material as 
favorably. 

It is somewhat dangerous to apply test bar results 
on mechanical properties to design since the actual 
properties secured the sintering will vary largely 
due to the shape of the part. However, some general 
design figures are available that represent the mini- 
mum properties to be expected. These mechanical 
properties, Table I, can be used with considerable 
safety in design. Note that yield in tension is not given. 
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No reliable figures have been developed and where 
this information is necessary it should be secured 
from the fabricator of the parts. Remember that the 
best and most economical sinterings will result if 
there is consultation between designer and fabricator 
during design of the sintered part. 

Some of the non-ferrous metals which are available 
as powders and are, or may become, of commercial 
importance are: 


ALUMINUM 


ALUMINUM — High purity aluminum with, in some 
cases, conteclied oxide content is available in a wide 
variety of particle sizes. This powder has been used 
in Europe and is gaining use in this country for mak- 
ing preforms which are later press formed or forged 
to final shape. Parts made from aluminum powder 
show superior mechanical properties to the same part 
cast or formed from non-powdered aluminum. At 
present it is believed that the aluminum oxide acts 
as the strengthening agent. These aluminum parts 
are particularly attractive at elevated temperatures 
where the degradation of properties with increasing 
temperature is much slower than with wrought or 
cast aluminum. 


BRASSES & BRONZES 

BRASSES & BRONZES—A wide variety of brasses and 
bronzes are available in powdered form. As indicated 
above, these powders can be pressed and sintered to 
almost full density. They have physical and mechani- 
cal properties thé it close ly approach those of wrought 
material of the same composition and in many cases 
are superior to cast brass or bronze. All of them can 
be made with controlled porosity when desired. 


BERYLLIUM 


BERYLLIUM — Until recently beryllium metal has had 
no important commercial uses. A few uses have de- 
veloped in the nuclear energy field. Recently, how- 
ever, beryllium has shown some promising applica- 
tions, especially at elevated temperatures, where its 
favorable strength/weight ratio makes it attractive 
to aircraft and missile manufacture. Powder metal- 
lurgy is still the most favorable method of fabricat- 
ing this metal. 

Beryllium-copper and beryllium-nickel alloys are 
both available in the powder form. Sinterings made 
from these alloys are used where high strength, cor- 
rosion resistance and high electrical conductivity are 
required. 

COBALT 
COBALT — Powdered cobalt is finding uses in the manu- 
facture, by powder metallurgy, of high temperature- 





high strength alloy parts. Some cobalt is also used in TITANIUM 
the manufacture of metal-glass seals since coefficient 
of expansion can be controlled more easily by work- 
ing with powders than by normal melting practices. 
Cobalt is also widely used in the manufacture of per- 
manent magnets by powder metallurgical methods. 


TITANIUM — The advantageous properties ot titanium 
have been well publicized over the past seve ral years. 
While techniques for the melting and casting ‘of ti- 
tanium are well known, there are many parts which 
still require powder metallurgy as a fabricating 
LEAD method. One of the more outstanding applications 
in recent years is the titanium filter widely used in 
aircraft. Titanium carbide is an important component 
of some cutting tool compositions. Titanium copper 
and titanium nickel alloys in the powder form are 
used for their corrosion resistance and as a means of 
adding titanium to other powder mixtures. 


TUNGSTEN 
TUNGSTEN — Tungsten, like molybdenum, is fabricated 
by powder metallurgical methods. Thus far, very few 
applications for the parts, as sintered, have developed. 
Generally the sintered bars are hot and cold worked. 
Tungsten carbide is the major component of most 
cemented carbide tools. 


LEAD — Lead powder is used mostly as an additive to 
copper, brass and bronze alloy powders. High lead 
contents can be secured through powder metallurgi- 
cal methods that are impossible by melting, casting 
and fabricating. 


MOLYBDENUM 


MOLYBDENUM — Until recently, the only method of 
fabricating this metal was by powder metallurgical 
methods. They are still the most widely used. Molyb- 
denum alone or in combination with other metals 
and non-metals has extremely interesting high tem- 
perature-high strength properties. It will probably be- 


come increasingly important in the near future. 
ZIRCONIUM & HAFNIUM 
COLUMBIUM ZIRCONIUM & HAFNIUM — These metals either alone, or 
COLUMBIUM — One of the newer commercial! metals, in combination are just beginning to become indus- 
columbium has interesting high temperature-high trially important, mostly in nuclear energy fields. Pure 
strength properties, It is of some interest in nuclear zirconium is sometimes added to copper compacts to 
energy work and for high altitude, high speed missiles. form a precipitation hardening alloy. 


TANTALUM SOLDERS 


TANTALUM — Powder metallurgy is still one of the best soLpDERS — Both soft solders in various compositions 
methods for fabricating this metal. Its remarkable re- and silver solders are prepared as powders. They are 
sistance to oxidation and corrosion and its electrical used in furnace joining by either pressing preforms 
properties make it important. Some of the carbides from the powder or by making a paste with a suit- 


of tantalum are widely used for cutting tools and for able vehicle which can be painted onto the parts to 
die segments. be joined. 


More design data in PMM next month. 





TABLE | 
TYPICAL PROPERTIES OF COPPER BASE SINTERINGS FOR DESIGN USE 


Composition: Percentages of: Properties 








Sn Zn Ni Sb Density Ultimate Elongation in Rockwell Yield in 
grams per cc Tensile PSI percent of 2" Hardness Comps. 








7.0-8.0 7-17 ,000 2.0-8.0 H-28-70 





8.0-8.4 16-25,000 6.0-14.0 H-51-75 





6.2-6.6 15,000 25 H-50 





7.0-Min 20,000 3.0 H-80 





6.4-6.8 12-16,000 





6.8-7.2 18,000 





7.2-78 17-25 ,000 





78 30,000 





7.5-8.0 27-34,000 10.0-18.0 





6.7-8.0 13-28,000 70-12.0 





7.89-8.18 28-39 000 3.0-4.0 





7.2-7.7 21,000 12.0 





7.8-Min 28,000 6.0 





7.5-7.9 32,000 10.0 
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FIGURE 1. Sintered ’59 transmission com- 
ponents include this timing chain sprock- 
et (A, right) which replaces a conven- 
tional machined steel gear (A, left); also 
a transmission kickdown lever (B, right) 
which replaces machined extrusion (B, 
left). Courtesy Chrysler Corp., Amplex 
Div. 
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FIGURE 2. Production statistics indicate that the recovery of 
the iron powder industry from the recent recession has been 
more pronounced than the average of other basic industries. 


Sinterings In 59 Cars 


THERE Is a significant increase in the use of powder 
me tallurgy parts for structural components by the 
automotive industry. This trend has been developing 
over the past ten years. 

Detailed tabulations from Chrysler and General Mo- 
tors (Table show the extent to which sinterings 
have penetrated into new car design. Indications from 
the Hardware and Accessories Division of Ford are 
that, perhaps, Ford uses even more powder metallurgy 
parts than the other two of the “Big Three”. The Ford 
Fairlane 500 Fordor, for example, uses five pounds of 
powder metallurgy hardware and accessories in addi- 
tion to structural and other parts not tabulated. New 
models of American Motors and Studebaker-Packard 
cars show a similar trend. 

Reports from Chrysler show an average powder 
metallurgy structural parts usage of well over six 
pounds and from General Motors well over seven 
pounds. Both of these figures are for a “typical” car 
representing a composite of all price models. These 
figures do not include powder metallurgy components 
of many subassemblies which are purchased from out- 
side sources. Some purchasing executives guessed that 
if an accurate count could be made of every powder 
metallurgy part, the total weight might conceivably 
be doubled. 

Much of the increased use of powder metallurgy 
parts is in iron powder components, which are almost 
always specified for structural use. In the Chrysler 
cars for instance, three iron-base parts — the trans- 
mission kickdown lever, the transmission plug and the 
timing chain sprocket — have replaced extruded alu- 
minum, machined steel and pearlitic malleable iron 
(Figure 1). All three of these parts take heavy shock 
loads and have long life requirements, since they are 
located in areas where individual part re placement is 
extremely difficult. New developments in new type of 
iron powder alloys, and especially the new tre nds in 
processing — such as the production of high density 
and infiltrated parts — are responsible for this change- 
over in many cases. As shown in Figure 2, this trend 
is reflected in greatly increased iron powder use. 


FIGURE 3. Transmission oil pump rotor is inspected after auto- 
matic ejection from compacting press. Courtesy Ford Motor Co. 





TABLE | 


Weight of Part in Pounds 
Chrysler General Motors 


Type of Part 


Iron Base 
Structural parts in models 
with optional equipment 4.837 3.76 
Structural parts in models 
without optional equipment 2.915 1.36 
Bearing applications 0.796 1.74 
Copper Base 
Total with optional equipment 0.697 
Total without optional equipment 0.434 
Total Sintered Metal Usage 
Including optional equipment 6.330 
Without optional equipment 4.145 





NEW DEVELOPMENTS 

The more widespread use of powder metallurgy 
parts for automotive structural applications is a direct 
result of the successful development of new techniques 
for producing high strength iron powder parts, and 
parts with “selective” properties. Extremely high 
physical and mechanical properties are now available 
through the use of “infiltrated” or high density iron 
powder parts. 

Infiltration of iron “skeletons” by copper or brass 
gives higher strength and hardness values, and uni- 
form density particularly in non-uniform or extremely 
heavy sections. Ford, for instance, is taking advantage 
of these new techniques in the production of a copper- 
infiltrated sintered iron rotor (Figure 3) used in the 
transmission oil pump drive mechanism. By switching 
from alloy steel bar stock, Ford eliminated a screw 
machine operation and an expensive hobbing opera- 
tion. Tolerances are extremely close, yet cost savings 
are substantial through the elimination of expensive 
machining and scrap loss. 

Weighing 0.81 pound, the Ford oil pump rotor il- 
lustrates the trend toward larger structural powder 
metallurgy parts. 

The new high strength powder me otallurgy parts are 
a “natural” for highly stressed automotive components. 
By carburizing and hardening before use, iron powder 
parts with ultimate pw strengths as high as 200,000 
psi are available. start in this direction has been 
made by Chev ate in the production of a valve rocker 
arm ball (Figure 4) used in its 1959 V-8 engines. This 
part must wie compression loads up to 45,000 
psi, 1800 times per minute. Because of the advantages 
of controlled density — allowing lubricant to feed con- 
tacting surfaces under high pressure and speeds — 
the iron powder part was specified to replace a ball 
stamped from cold rolled and hardened steel. 

For use in its single cylinder engine, Briggs and 
Stratton redesigned a starting mechanism cam from 
a five-part assembly to a single powder metallurgy 
part; not only were significant cost savings achieved, 
but the single part withstands high shock loads and 
shearing under high torque. 

An interesting use of high strength iron powder has 
been made by the Midland-Ross Corporation, Owosso, 
Michigan, in the production ra a cam for an air con- 
trol valve assembly (Figure 5). Operated by hand, 
the assembly controls the opening and closing of bus 


continued on page 106 


FIGURE 4. Valve rocker arm ball for Chevrolet engine is shown 
at bottom (left to right) as sintered, after carburizing, and 
after carbonitriding; hardness increases from Rockwell B 10-15 
to C 10-15, then to C 20-25. Courtesy Dixon Sintalloy Inc. 


FIGURE 5. Integral face and disc cam is made to tolerance of 
+ 0.0025 in., carburized before use. Courtesy Powdercraft Corp. 


FIGURE 6. Forerunner of extremely large powder metallurgy 
parts to be produced in newly-deve lope “d presses is this 30-inch 
iron-powder ring. Courtesy Chrysler Corp., Amplex Div. 
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When designing for die casting, use these 


Properties Of Die Casting Alloys 


WHEN COMPARED WITH grey iron castings, die castings 
in zinc, aluminum or magnesium show up better in 
every department. Theyre as strong or stronger in 
tension, will take just as much impact, weigh less, 
can be made more complex (hence more nearly com- 
plete), frequently require no surface machining to 
prepare them for final finishing, and can be designed 
for use with high speed fastening devices. 

ZINC BASE DIE CASTINGS 

There are two zinc base alloys now being die cast. 
ASTM Alloy AC43A (XXI) and AC4IA (XXV). Of 
these a very great majority of the castings are made 
in alloy XXI. ag major difference in composition is 
shown in Table For most purposes alloy XXI is 
preferred i. of its better casting qualities, but 





TABLE | 
ASTM B 86 CHEMICAL REQUIREMENTS 


MATERIAL ALLOY XXIi, % ALLOY XXV, °% 
Copper . 2.5-35 0.75-1.25 
Aluminum 3.5-4.5 3.5-4.3 
Magnesium 0.02-0.10 0.03-0.08 
Iron, max. 0.100 0.100 
Lead, max. 0.007 0.007 
Cadmium, max. 0 005 0.005 

Tin, max. 0.005 0.005 

Zinc Remainder . 


























Remainder 








TABLE Il 
MECHANICAL PROPERTIES OF ASTM XXV 


AS CAST 





Impact strength of !/4- by '/4-in. test bars 48 
Tensile strength, psi 47,600 
Tensile elongation, % in 2 in. 7 











PHYSICAL CONSTANTS 





Brinell hardness 91 
Compression strength, psi 87,000 
Electrical conductivity, mhos/cm cube at 20°C 153,000 
Melting point, °C 386.1 
Melting point, °F 727.0 
Modulus of rupture, psi 105,000 
Shearing strength, psi 38,000 
Solidification point, °C 380.4 
Solidification point, °F 716.7 
Solidification shrinkage, in./ft. 0.14 
Specific gravity 6.7 
Specific heat, cal/g/°C . 0.10 
Thermal conductivity, cal/sec/sq cm/cm)/°C 

at 18°C 0.26 
Thermal expansion per °C 0 0000274 
Thermal expansion per °F 0.0000152 
Transverse deflection, in 0.16 
Weight, Ib/cu in 0.24 
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where higher impact strength is needed alloy XXV 
may be desired. The comparative physical and me- 
chanical properties of the two alloys are shown in 

Tables II and III. The same general superiority of alloy 
XXI in all properties except impact has been shown in 
the mechanical properties at temperatures from —40 F 
to +203° F. At all test temperatures above 32° F the 
impact strength of XXV is slightly higher than that of 
alloy XXI, but tensile strength and hardness are lower. 
There is little difference in elongation. 

For most design purposes, the data given in these 
tables is sufficient. While the results given were de- 
termined on test bars, the properties of the castings 
are sufficiently close to test bar results so that these 
data can be used safely. 

ALUMINUM BASE DIE CASTINGS 

There is a much wider choice of alloys available 
in the aluminum base group than in zinc. Initial choice 
may be based on Table IV which gives the most 
widely used classification. 

The chemistry of these alloys is given in Table 
In general the phy sical and mechanical require vd 
will dictate the alloy choice. However, if the die 
casting is to be black anodized the lowest possible 
silicon content material that will do the desired job 
should be used. 

Typical physical properties of die cast aluminum 
alloys are given in Table VII. There is so little differ- 





TABLE Ill 
MECHANICAL PROPERTIES OF ASTM XxXI 


AS CAST 





impact strength of !/4- by '/4-in. test 35 
Tensile strength, psi 52,100 
Tensile elongation, % in 2 in 8 











PHYSICAL CONSTANTS 





Brinell hardness 100 
Compression strength, psi 93.000 
Electrical conductivity, mhos/cm cube at 20°C 146000 
Melting point, °C 379.5 
Melting point, °F 715.1 
Modulus of rupture, psi 116.000 
Shearing strength, psi 46,000 
Solidification point, °F 7147 
Solidification point, ° F 714.7 
Solidification shrinkage, in./ft 0.15 
Specific gravity 6.7 
Specific heat, cal/g/°C 0.10 
Thermal conductivity, cal/sec/sq cm/cm)/°C 

at 18°C 0.25 
0.0000277 
0 0000154 
Transverse deflection, in 0.22 
Weight, Ib/cu in 0.24 












































Thermal expansion per °C 





Thermal expansion per °F 




















ence in physical constants for the different materials 
that seldom will it be necessary to make an alloy 
choice based on these properties. Only in the excep- 
tional cases where, for example, the highest possible 
electrical and thermal conductivity must be had will 
these physical properties have any effect. 

In the case of mechanical properties, there is a 
very material difference in the different alloys. While 
yield strength in tension does not vary greatly, there 
is a difference of more than 50% in the ultimate tensile 
strength. Elongation varies by a factor of 9 to 1 and 
there is a very appreciable difference in yield in com- 
pression. These data are given in Table VI. 

Finally, the elevated temperature properties are 
of importance, Table VIII. Certain of the alloys, 
notably $12B and A360, have exceptional ultimate 
tensile strength at temperatures as high as 500°F. 
These properties are becoming more important as 
higher and higher operating temperatures are required 
in some of the modern applications. Gas turbines for 
automobiles and trucks for example. In such applica- 
tions weight is very important and the light alloys 
will be in demand, if they can operate at elevated 
temperatures. 
continued on next page 





TABLE IV 
CLASSIFICATION OF ALUMINUM 


APPLICATION 


CASTING 


ALLOYS BY TYPE OF APPLICATION 


ALLOY 





General purpose alloys 


SI2A 
SC54A 
SC84B 
SGIOOA 





General purpose alloys where pressure- 
tightness is required 


SC84B 
SGIO0A 





Alloys for architectural and decorative purposes 


GBA 
S1I2A 
SGIOOA 





Alloys with high resistance to corrosion 


GBA 
S5C 
S1I2A 
SGI00A 





Alloys retaining strength at elevated 


temperatures 


SC84A 


SC84B 
SGIOOA 








Piston alloys 


SC84B 








Iron 
max, 
% 


Alloy Aluminum Copper 
designation % % 

ASTM Com- 

mercial 


‘ 


TABLE V 
CHEMICAL COMPOSITION OF ALUMINUM DIE-CASTING ALLOYS 


% 


Zinc 


max, 
% 


Nickel 


max, 
% 


Man- Mag- Tin 
ganese nesium 
° 


Yo % % 


Other con- 
stituents, 
except 
aluminum 
max 
(total), % 





G8A 218 


Remainder 


0.3 max 


0.2 





S5C 43 Remainder 


4.5-6.0 


02 





$12B 13 Remainder 


11.0-13.0 


02 





S12A 


Remainder 


11.0-13.0 


02 





SC54B 85 


Remainder 


4.5-5.5 


0.5 





SC54A 


Remainder 


4.5-5.5 


0.5 





SC84A 


Remainder 


7.5-9.5 


0.5 





SC84B 


Remainder 


7.5-9.5 


0.5 





SCII4A 


Remainder 


10.5-12.0 


0.5 





SGIO0A 


Remainder 


9.0-10.0 


0.2 





SG100B 


Remainder 


9.0-10.0 


0.2 








MECHANICAL PROPERTIES OF 


Alloy designation Condition Yield 
strength 
0.2% 
offset, 


psi 


Ultimate 
strength, 


ASTM psi 


Commercial 


TABLE VI 


ALUMINUM DIE-CASTING ALLOYS 


Ball BHN 
500-kg 
load, 10 
mm 


Shear 
strength, 
psi 


Com- 
pression 
yield 
strength, 
0.2% 
offset, 
psi 


Elonga- 
tion, %o 
in 2 in. 


Endurance 
limit, 
psi 





As cast 


27,000 





As cast 


16,000 





As cast 


21,000 





As cast 





As cast 


24,000 





As cast 


22,000 





As cast 


25,000 





As cast 


26,000 





As cast 





As cast 


27,000 





As cast 
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Alloy designation 
ASTM Commercial 


TABLE Vil 


PHYSICAL PROPERTIES OF ALUMINUM DIE-CASTING ALLOYS 


An- 
nealed 


Artifi- 
cially 
aged 


Solu- Solu- Specif- 
tion tion ic 
heat- treated gravity 
treated and 
aged 


Approximate 
solidi- 
fication 
range, °F 


conduc- 


units 


Thermal 


tivity at 
25°C, CGS expansion tivity, % 


Elec- 
trical 
conduc- 


Coeffi- 
cient of 
thermal 


per °F X of IACS 
10 68- 
212°F 





1150- 995 


13.3 





S5C 


1175-1070 


12.2 





$12A, B 


1085-1065 


11.4 





SC54A 


1135- 970 


11.6 





SC54B 


1135- 970 


11.6 





SC84A 


1100-1000 


11.7 





SC84B 


1100-1000 


11.6 





SCII4A 


1080- 960 


11.2 





SGIOOA 


1095-1050 


11.7 





SG 100B 


1105-1035 


11.6 








TABLE Vill 


TYPICAL TENSILE PROPERTIES OF SOME ALUMINUM DIE-CASTING 


Temp., 
°F 


ALLOYS AT ELEVATED TEMPERATURES 
(After heating for 2 hour at testing temperature) 


Strength, psi Elonga- 
tion, 
Yield % in2 

(offset — in. 


0.2%) 


Alloy Temp., Strength 
°F 


Tensile Tensile 





$12B (13) 


S5C (43) 


SC54B (85) 


GBA (218) 


SGIO0A (A360) 





300 
400 
500 


212 
300 


500 
75 


300 
400 


500 


. psi Elonga- 
tion, 
Yield % in 2 
(offset — in. 
0.2%) 





21,000 
21,000 
19,000 
18,000 
13,000 


16,000 
16,000 
15,000 
14,000 
10,000 


24,000 
24,000 
22,000 
19,000 
13,000 


27,000 
25,000 
23,000 
19,000 
12,000 
23,000 
23,000 
21,000 
20,000 


15,000 


SG100B (360) 


SC84A (A380) 


SC84B (380) 


SCII4A (384) 


27,000 
27,000 
25,000 
24,000 
17,000 


25,000 
26,000 
23,000 
20,009 
14,000 


26,000 
28,000 
25,000 
22,000 
15,000 


27,000 
28,000 
25,000 
22,000 
16,000 
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MAGNESIUM BASE DIE CASTINGS 

Only two magnesium alloys are commonly die cast. 
The compositions are identical except for the allow- 
able amount of copper as shown in Table IX. 

Unlike many of the sand and permanent mold cast- 
ings, die castings are not heat-treated. 

Because magnesium alloys do not tend to solder 
to the steel dies, much smaller holes can be cored than 
is possible when casting aluminum. Also since magne- 
sium does not react with iron it is possible to use hot 
chamber types of machines to produce the castings. 
This, of course, results in higher rates of production. 
In many cases magnesium and aluminum can be used 
interchangeably depending on the relative prices of 
the metals. 

The physical properties of magnesium die castings 
are shown in Table X. Density is about one-third 
less than for aluminum, but both electrical and 
thermal conductivity are materially lower than most 
of the aluminum die castable alloys. 

The mechanical properties given in Table XI show 
that die cast megnesium has an appreciably lower 
ultimate tensile strength, but almost as high a yield 
in tension, than aluminum die castings. Elongation 
of the two metals is about the same. 





TABLE IX 
CHEMICAL COMPOSITION OF MAGNESIUM 
DIE CASTING ALLOYS 
ALLOY COMPOSITION 
DESIGNATION 
Mg Al Ma Zn Cu 


AZ9IA Bal 9.0 0.20 0.60 0.10 max 
AZ91B Bal 9.0 0.20 0.60 0.30 max 
TABLE X 


PHYSICAL PROPERTIES OF MAGNESIUM 
DIE CASTING ALLOYS 
Alloy Sp.Gr.Density Melting Thermal Electrical 


g/ce ib/cu. ft. Point °F Conductivity Resistivity 
CGS Units microhm-cm. 














AZ9IA ) 


> vi 
AZ9IB J 1.81 0.066 1120 0.13 17.0 





TABLE Xi 
MECHANICAL PROPERTIES OF MAGNESIUM 
DIE CASTING ALLOYS (as cast) 
Alloy Tensile Yieldin Elonga- Shear Brinell 


Strength Tension tion Strength Hardness 
1000 psi 1000 psi % in 2" 1000 psi 





AZ9IA ) 


AZ91B | 33 22 3 20 67 














Why you should use standard alloys when 


Designing For Investment Casting 


BECAUSE ANY CASTABLE METAL or alloy can be invest- 
ment cast, some designers tend to select the more 
rarely used materials. These give unique properties 
within a limited area. But they slow down production 
of the castings and increase part costs. How? 

Since many of these materials are seldom used, the 
foundry has usually had only limited experience with 
them. This can lead to high initial rejects due to im- 
proper founding methods. 

Again, because the metal or alloy is seldom cast 
problems will arise in the melt shop. Scheduling must 
be interrupted to free one or more melting furnaces 
for the material instead of allowing the pouring when 
a fairly large number of different jobs in the same 
alloy are being poured. 

In many cases these special metals and alloys are 
not available as me Iting stock. This means alloying 
in the furnace with the possibility of an off anz lysis 
heat. Certainly control costs, due to increased labora- 
tory charges must be expected. 

Inspection costs will always increase when an un- 
familiar material must be cast. In many cases where 
the foundry normally uses statistical quality control 
methods they must substitute 100% inspection. The 
customer will have to pay for these increased costs. 

Finally there is the proble m of machining after the 
castings have been delivered. The average shop is 
set up to do standard machining. Any deviation in- 
creases costs. Many of these seldom used alloys re- 
quire special tools or different rates of machining. All 
of these things increase costs. 


But all of these factors that slow down production 
and increase costs can be avoided by sticking to the 
more frequently used metals and alloys. In this group, 
materials can be found which will give almost any 
combination of properties that are normally needed. 

The following tables give the chemistry and me- 
chanical properties of a group of 26 ferrous and non- 
ferrous alloys. These are probably the most com- 
monly specified materials from which investment cast- 
ings are made. 

In the group of non-ferrous alloys, almost all of 
those listed are heat-treatable. This gives a wide range 
of strengths and hardnesses. Naturally, as these alloys 
are heat-treated to secure higher mechanical proper- 
ties, there is some degredation of physical properties, 
notably conductivity and thermal expansion. Note 
also that some of the alloys are usable at elevated 
temperatures. 

In the group of ferrous alloys, all except the aus- 
tenitic stainless steels can be hardened by heat-treat- 
ment to achieve high mechanical properties. Mate- 
rials in this group include steels which can be heat- 
treated to ultimate tensile strengths of nearly 200,000 
psi and hardnesses approaching 60 R.. 

Only three of the cobult base alloys are listed in 
the’ tables. There are, of course, many others and, 
since these are rather highly specialized materials it 
is probable that the general remarks above may not 
apply to these alloys to as great an extent as the *y do 
to the more common base alloys. 


Tables of properties, pages 40-41 
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Designing 


ig INVESTMENT CASTING 


CHEMICAL ANALYSIS OF SPECIFICATIONS 





Alloy 


Alloys Type 


Spec. 


Si 


Mg Fe Za 
Min-Max Max Min-Max 


Cu 


Ti Mn Al 


Min-Max Min-Max Min-Max Min-Max 





356 


Aluminum 


AMS 4260 


(B108-52T, ZC60A) 


6.5-7.5 


6.5-7.5 


6.5-7.5 
.30 


.20-.40 50 30 
.25-.40 15 10 


.45-.60 15 03 
.25-.45 1.4 


.20 


10 


.20 .30 Bal 


20 10 Bal 


03 Bal 
05 Bal 





Magnesium 


(B80-56T, AZ9IC) 
(QQM56-AZ91) 


AMS 4434 


(B80 56T, AMIO0A) 


AMS 4445 
(QQMS56A-HK31A) 


(B80-56T, EZ33A) 
AMS 4442 


30 


Nominal 


3.0 





Copper Base BeCu-20C 


Si Bronze 


AMS 4890 


QOQ-C-593(-1) 


10 


5.0 


1.5 





c 


Mn P s Si 
Max Max 


Cr Mo Cu 


Fe 





Carbon & Low 
Alloy Steel 


SAE 0022 
AMS 5336 
AMS 5334 


AMS 5338 


12-.22 
.25-.35 
.25-.35 


.35-.45 


50-.90 05 06 .60 
.40-.80 .04 .04 1.0 
.60-.95 .04 04 


.75-1.0 04 .04 


8-1.1 
.35-.65 


-15-.25 
-15-.25 


8-1 .1 .15-.25 


Bal 
Bal 
Bal 





Stainless Steels 
Austenitic 


Martensitic 


Precipitation 
Hardening 


Cobalt Type Stellite 21 
Stellite 31 


N 155 


AISI-303 


AIS!-304 
AMS 5362 


AMS 5366 


AMS 5350 
AMS 5353 
AMS 5352 
AMS 5355 


AMS 5385 
AMS 5382 
AMS 5376 


15 


2.0 


2.0 


8.0-10.0 


8.0-11.0 
10.0-14.0 


19.0-22.0 


.50 


75 


1.75-3.75 
9.5-11.5 
19.0-21.0 


17.0-19.0 See Others 


18.0-20.0 
18.0-19.5 50 


23.0-26.0 50 


11.5-13.5 50 
15.0-17.0 
16.0-18.0 
15.5-17.5 


.35-.75 
3.0-5.0 


25.0-29.0 
24.5-26.5 
20.0-22.5 


5.0-6.0 


2.5-3.5 


Bal 


Bal 
Bal 
Bal 
Bal 
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TYPICAL MECHANICAL PROPERTIES, SEPARATELY CAST TEST BARS 





Others 


Test Temp °F 


Condition 


Strength 
X1000 PSI 


Tens. 


Yield 


% El. 
in 1" 


Comments 





.05 ea. .15 Total 


05 ea. .15 Total 


TS! 
Té 
Té 
17 


25 
33 


40 
34 


50 


20 
22 


30 
24 


42 


Most widely cast aluminum. 


Is rapidly displacing 356, easier to 
obtain properties. 

Latest high strength alloy, no specs. 
Brazeable, full strength, also reached 
after 21 days from cast or brazed cond. 





Thorium 3.0, Zr .7 


Rare Earths 3.0, 
Zr .5 min. 


Second most widely used Mag. alloy. 


Popular Mag. alloy, preferable to AZ9I. 


Formerly known as Dow G, weldable, 
easiest alloy to obtain x-ray 
soundness. 


Thorium rich alloy—excellent strength 
up to 700°F. 


Rare earth alloy — useable up to 600°F. 





Be 1.85-2.15 
Pb .02 Max. 
Co .20-.65 
Cr .10 Max. 


2.0 Pb .5 Max, .50 Total 


As Cast 
As Cast & Aged 
Sol. Annealed 
Sol. Annealed 
& Aged 
As Cast 


Useable in all conditions. 
Ideal casting alloy. 
Highly recommended. 


One of the better castable Cu Base alloys. 





Co Others 
Min-Max 





As Cast 


Quench & Temp. 
Quench & Temp. 


Quench & Temp. 


Low strength steel, high ductility. 
Heat treatable up to 150,000 T.S. with 


best combination of strength and elongation. 
Can be used interchangeably. 


Heat treatable to Rc52, elong. falls off. 





Zr or Mo, .6 Max. 
P, S, or Se, .07 Min. 


Cb+Ta=10xC, 1.5 Max 


N .03-.12, C-+-N .22 Max 


Cbh+Ta .45 Max 


Bal B — .007 Max 
Bal. W — 7.0-8.0 
18.5-21.5 W 2.0-3.0 
Cb .75-1.25 
N .10-.20 


As Cast 


As Cast 
As Cas? 


As Cast 


Quench & Temp. 
Quench & Temp. 
Quench & Temp. 


Aged 


Standard free machining stainless 18-8 grade. 


Standard 18-8 grade for corrosion resistance. 
18-8 grade with Cb to minimize C 
precipitation at grain boundries due to welding. 
High alloy content for oxidation resistance 

up to 2000 F. 
Heat treatable " 
Heat treatable " 
Heat treatable " 
Heat treatable stainless up to Rc40, 
by aging from solution annealed cond. 
Minimum distortion during H.T. 


stainless” up to Rc38. 
stainless” up to Rc48. 
stainless" up to Rc58. 


High strength up to 1500°F. 
High strength up to 1500°F. 
Possesses higher ductility. 





ALLOYS For greater economy and faster delivery, the above 26 standard alloys are recom- 
mended. Other alloys are available, consult with your caster. Over 60 alloys are currently being cast. 
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When designing for permanent mold castings use these... 


Properties of Permanent Mold Casting Alloys 


ALUMINUM BASE ALLOYS 
PERMANENT MOLD CASTING Offers the designer all of 





TABLE | 


senna Gees OF ALUMINUM the advantages of sand casting in choice of alloy. It 
en ~y PA By permits as great, or greater flexibility of coring, gives 
a stronger, sounder casting with a far superior sur- 
Application Alloy Seaeestien face finish and much closer dimensional accuracy. 
The reproducibility, from casting to casting is much 
CS42A better than can be secured in sand and, because of 
General-purpese alloys ape: greater as-cast accuracy, much less machining allow- 
ws ance is needed. 

General purpose alloys CS72A SC5IA While the designer may want to pick a specific 
where pressure-tightness S5A SG70A alloy for a part. depending on physical or mechanical 
wages .... SOMA properties, the listing given in Table I is a good gen- 
S5A ZC60A eral outline of current alloy application. It serves 

Alloys for architectural and GS42A ZC81B as an adequate starting point in alloy selection. 
eae aap ....--: ae =o. The chemistry of the permanent mold castable al- 
loys is wide. Many of the alloys available are heat- 
on S5A ZC8IB treatable to get better mechanical properties than are 
pn «egg high resistance to aR Lo aa found in the as-cast condition. The composition of 
a ot 2 SG70A most of the more commonly cast alloys is given in 
- ~ Table II. This list is not complete since special pur- 
ae GI00A SIA »0se materials are constantly being developed. An 
i aa a = a. Seen male is the sodium-beryllium modified alloy Tens- 

50, a refinement of alloy SG70A (356). 

. CGI00A SN122A The physical properties of the different alloys will, 
ee ae — yet ena of course, vary widely as the chemistry is altered. 
Table III gives the more commonly needed physical 





























TABLE Il 
CHEMICAL COMPOSITION OF ALUMINUM PERMANENT-MOLD-CASTING ALLOYS 


Alloy designation Aluminum, Copper, Iron, Silicon, Manga- Magne- Chromi- Zinc, Titani- Nickel, Other elements, 
% % % % nese, %o sium, % um, % % um, %o % % 
ASTM Commercial Each Total 





CGIO0A 122 Remainder 9.2-10.8 1.5 2.0 0.5 0.15-0.35 ‘ 0.3 0.3 
CN42A 142 Remainder 3.5-4.5 1.0 0.7 0.3 1.2-1.8 : ; 0.15 
CS42A BI95 Remainder 4.0-5.0 1.2 2.0-3.0 0.3 0.05 2 , 0.3 0.3 
CS66A 152 Remainder 5.5-7.5 1.5 5.0-6.0 0.8 0.2-0.6 J i oe 0.8 
CS72A 113 Remainder 6.0-8.0 1.4 1.0-4.0 0.5 0.07 J & 0.3 0.5 
CSI04A 138 Remainder 9.0-11.0 1.5 3.5-4.5 0.5 0.5-1.5 . * 1.0 0.5 


GS42A B214 Remainder 0.3 0.6 1.4-2.2 0.8 3.5-4.5 , . —_ 
GZ42A A214 Remainder 0.3 0.6 0.3 , 3.5-4.5 d . — 


S5A 43 Remainder 0.1 0.8 4.5-6.0 : 0.05 y : — 
S5B 43 Remainder 0.3 0.8 4.5-6.0 . 0.05 : , t 0.3 
SC5IA 355 Remainder 1.0-1.5 4.5-5.5 . 0.4-0.6 . 

SC64A A108 Remainder  4.0-5.0 1.0 5.0-6.0 e 0.1 j \ 0.5 
SC64B 319 Remainder  3.3-4.3 1.0 5.5-7.0 t 0.1 d ; : 0.5 
$C64C 319 Remainder 3.0-4.5 1.2 5.5-7.0 . 0.5 J r 0.5 
SC1I22A BI32 Remainder 1.0-2.0 0.9 11.0-13.0 0.5-0.9 0.4-1.0 f : 0.5 
SG70A 356 Remainder 0.2 0.6 6.5-7.5 0.3 0.2-0.4 

SN122A A132 Remainder  0.5-1.5 1.3. 11.0-13.0 0.1 0.7-1.3 


ZC60A Cél2 Remainder 0.35-0.65 0.3 0.05 0.25-0.45 

ZC8IB Tenzaloy Remainder  0.4-1.0 0.3 0.6 0.2-0.5 0.3 
ZG32A Ternalloy5 Remainder 0.2 0.2 0.4-0.6 1.4-1.8 0.2-0.4 
ZG42A Ternalloy7 Remainder 0.2 t 0.2 0.4-0.6  1.8-2.4 0.2-0.4 
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Alloy designation 
ASTM 


As 
cast 


An- 
nealed 


Arti- 
fici- 
ally 

aged 


Com- 
mercial 


treated 


TABLE Il! 
PHYSICAL PROPERTIES OF ALUMINUM PERMANENT MOLD CASTING ALLOYS (TYPICAL VALUES) 


Solu- 
tion 
heat 


Solu- 
tion 
treat- 
ed and 
aged 


Spe- 
cific 
grav- 


ity 


Approxi- 
mate 
solidi- 
fication 
range 
°F 


conduc- 


Ther- 
mal 


Elec- 
trical 
con- 


Coeffi- 
cient 
of ther- 
mal ex- ductiv- 
pansion ity % 
per °F of IACS 

x10-° 





x << OK OK 


<< << 


Bi32 
356 
Al32 
C612 
Tenzaloy 
Ternalloy 5 
Ternalloy 7 


<< << 


1160-1005 
1165- 995 
1165- 995 
1160- 980 
1160- 980 
1110- 930 
1165- 975 
1120- 940 
1170-1090 
1180-1050 
1170-1065 
1170-1065 
1160-1070 
1140- 960 
1120- 950 
1120- 960 
1060-1055 
1130-1075 
1095-1000 
1190-1120 


1175-1030 
1170-1020 











TABLE IV 


MECHANICAL PROPERTIES OF ALUMINUM PERMANENT MOLD CASTING ALLOYS (TYPICAL VALUES) 


Alloy designation Condition Yield 
strength 
0.2% off- 


set, psi 


ASTM Commercial 


Uiti- 
mate 
strength, 
psi 


Com- 
pres- 
sion 
yield 
strength, 
0.2% 
offset, 
psi 


Elonga- 
tion 
% in 2 
in. 


Ball 
BHN 
500- 
kg 
load, 
10 
mm. 


Endur- 
ance 
limit, 


psi 


Shear 
strength 
psi 





CGI00A 
CGIO0A 


122 
122 


Artificially aged 
Solution heat- 
treated and aged 
Artificially aged 
Solution heat- 
treated and aged 
Solution heat- 
treated 

Solution heat- 
treated and aged 
Solution heat- 
treated and aged 
Artificially aged 
As cast 

As cast 

As cast 

Solution heat- 
treated and aged 
As cast 

As cast 

Solution heat- 
treated and aged 
As cast 

Solution heat- 
treated and aged 
Solution heat- 
treated 
Artificially aged 
Solution heat- 
treated and aged 
Solution heat- 
treated and aged 
Artificially aged 
Solution heat- 
treated and aged 
Aged 

As cast 

As cast 
Artificially aged 
Artificially aged 
Solution heat- 
treated 

Solution heat- 
treated and aged 


CN42A 
CN42A 


142 
142 


CS42A BI95 


CS42A BI95 


CS42A BI95 
CS66A 
CS72A 
CS104A 
GZ42A 
SC5IA 


152 
113 
138 
A214 
355 


SC64A 
SC64B 
SC64B 


A108 
319 
319 


$C64C 
SC82A 


319 
327(SAE) 
$C122A Bi32 


SC122A 
$C122A 


B32 
BI32 
SG70A 356 


SN122A 
SN122A 


A132 
A132 


ZC60A 
ZC8IB 

ZG32A 
ZG32A 
ZG42A 
ZG42A 


Cél2 
Tenzaloy 
Ternalloy 5 
Ternalloy 5 
Ternalloy 7 
Ternalloy 7 


ZG42A _ Ternalloy 7 


40,000 


36,000 
34,000 


46,000 
22,000 
26,000 
20,000 
16,000 
19,000 
32,000 
17,000 
27,000 
16,000 
19,000 


27,000 


115 


140 


110 
75 
90 
80 
95 
70 

100 
60 
90 
70 
85 


95 


97 


90 
97 


92 


90 


125 


55 
70 
95 
95 


95 














TABLE V 
TYPICAL TENSILE PROPERTIES OF SOME ALUMINUM PERMANENT MOLD- 
CASTING ALLOYS AT ELEVATED TEMPERATURES 


Tensile Yield Elonga- Alloy and temper Temp., Tensile Yield Elonga- 
strength strength tion °F strength strength tion, 
psi psi % in psi psi ’o im 
2 in. 2 in. 


Alloy and temper 


Temp., 
"- 





CGIO0A, artificially 
aged only (122-1551) 
300 
400 
500 
600 
700 ’ 2, 500 


SC5IA, solution 75 43,000 27,000 4.0 
heat-treated and 39,000 27,000 3.0 
aged (355-Té) 300 33,000 27,000 2.5 
400 13,000 9,500 20.0 

7,500 5,000 40.0 

600 4,500 3,000 50.0 


700 3,000 2,000 60.0 





SN122A, artificially 75 


28,000 
aged only (A132-T551) 


25,000 
300 22,000 
400 15,000 
500 9,500 
600 ’ 4,000 
700 ‘ 3,000 


31,000 3.0 

32,000 28,000 3.0 

27,000 22,000 4.0 
400 13,000 9,500 20.0 
500 7,500 5,000 40.0 
600 4,500 3,000 50.0 
700 3,000 2,000 60.0 


SCS5IA, solution 75 
heat-treated and 
stabilized (355-171) 


36,000 





CN42A, artificially 75 34,000 
aged only (142-1571) 212 34,000 
300 33,000 
400 21,000 
500 ‘ 7,000 
600 4,000 
700 . 2,500 


$G70A, solution 75 
heat-treated and 29,000 24,000 10.0 
aged (356-Té) 300 20,000 19,000 15.0 
400 10,000 8,500 40.0 
500 6,500 4,500 50.0 
600 4,000 2,500 60.0 
700 2,000 1,500 70.0 


40,000 27,000 5.0 





CS42A, solution heat- 75 
treated and aged 212 
(B195-T6) 300 : 23,000 
400 17,000 11,000 
500 7,000 4,000 
600 3,500 2,500 
700 2,500 1,500 


26,000 
23,000 





$G70A, solution 75 24,000 5.0 
heat-treated and 212 28,000 22,000 10.0 
aged (356-17) 300 20,000 19,000 15.0 
400 10,000 8,500 40.0 
500 6,500 4,500 50.0 
600 4,000 2,500 60.0 
700 2,000 1,500 70.0 


33,000 








constants of the alloys. The properties given are for 
the condition (i.e. as-cast, annealed, aged, etc.) in 
which each alloy is usually used. 

As with the physical properties, the mechanical 
properties of these alloys varies over a wide range. 
Within the group of alloys listed in Table IV, and 
the heat-treatments given, alloys can be found which 
will give the properties desired for any application of 
an aluminum casting. 

Because permanent mold casting is highly economi- 
cal for short run production, it has found wide ac- 
ceptance in the aircraft and missile fields as a fabri- 
cating method. For these applications and for such 





TABLE VI 


COMPOSITION OF MAGNESIUM 
PERMANENT MOLD CASTING ALLOYS 


ASTM Alumi- Man- ZincZirco- Rare Tin Mag- 
Alloy num ga- % nium Earths % nesium 
% nese % % % 
% 








AM80A 8.5 
AMI00A 10.0 
AZ63A 6 
AZIIC 8.7 
AZ92A 

EK30A 

EK41A 

EZ33A 

ZK5IA 

ZK6IA 


Balance 
Balance 
Balance 
Balance 
Balance 
Balance 
Balance 
Balance 
Balance 
Balance 
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non-military uses as gas turbines, for example, the 
elevated tem mperature properties of the castings be- 
come important. 

In Table V are given some of the high temperature 
properties of those alloys which can be used in these 
services. Note that in the case of permanent mold 
alloys there are several that retain useful strengths 
up to 700°F. This is in contrast to the aluminum die 
casting alloys that have an upper limit around 500°F. 
MAGNESIUM BASE ALLOYS 

Magnesium permanent mold castings have, in gen- 
eral, the properties of magnesium sand castings with 
the added advantage of superior surface, better di- 
mensional tolerances and usually a somewhat sounder 
structure. 

There are ten different alloys of magnesium gen- 
erally used in permanent mold casting. All of them 
are heat-treatable to give better than as-cast proper- 
ties. The composition of these alloys is given in Table 
VI. 

The physical properties of the various alloys are 
given in Table VII. While densities show little change, 
such properties as thermal and electrical conductivity 
may vary greatly. 

It is for differences in mechanical properties and 
response to heat treatment, however, that the difter- 
ent alloys have been developed. These room tempera- 
ture mechanical properties are given in Table VIII. 
Note that the yield in tension may vary from alloy 
to alloy by a factor of almost 3 to 1 and ultimate 
tensile strength by 2 to 1. The few data which are 








PHYSICAL PROPERTIES OF MAGNESIUM 


TABLE Vil 


PERMANENT MOLD CASTING ALLOYS 





Alloy and temper 


Specific 
gravity 
(75°F) 


Density 


ib/cu in. 


Melting 
point 
7 


Thermal 
conductivity 
cgs units 
(212-570°F) 


Electrical 
resistivity, 
microhm- 


Maximum 
permanent 
growth 
in./in. 


cm 
(68°F) 





AM80A 1.80 0.065 
AMIO00A 1.81 0.066 
AZ63A-T6 1.83 0.067 
AZ91C-T6 1.81 0.066 
AZ92A-T6 1.82 0.066 
EK30A-T6 1.79 0.065 
EK41A-T5 1.81 0.066 
EK41A-Té 1.81 0.066 
EZ33A-T5 1.82 0.067 
ZKS5IA-T5 1.82 0.066 
ZK61A-T6 1.83 0.067 
AZ91A and AZ9IB 1.81 0.066 














0.13 17.0 

















available for yield in compression and for shear do not 
show any very great differences, but in some cases 
even the small changes may be sufficient to warrant 
a change in alloy. , 

Generally magnesium permanent mold castings may 
be used interchangeably with aluminum. They are 
about one-third lighter in weight and are less expen- 
sive to machine. “They may not, however, be used 
without surface protection of some sort. Also magne- 
sium, when in contact with another metal, usually re- 
quires some sort of non-conductive coating between 
the two metals to prevent electro-chemical action. 


Magnesium castings respond re vadily to most joining 
methods. They may be welded with e ither gas or elec- 
tric torches. In the case of gas welding only low 
stressed joints should be attempted. Arc welded joints, 
if properly stress relieved, are generally as strong as 
the parent metal. Spot, seam and flash welding can 
all be done under the proper conditions. Soldering is 
not recommended for magnesium, but magnesium al- 
loys can be brazed most successfully. In every join- 
ing system that can be used for magnesium alloys, 
cleaning is absolutely essential. If possible, use chemi- 
cal methods of cleaning. 


More design data in PMM next month. 





TABLE Vill 


ROOM-TEMPERATURE MECHANICAL PROPERTIES OF MAGNESIUM PERMANENT MOLD 
CASTING ALLOYS (SEPARATELY CAST TEST BARS) 





Ts TSY 


Condition | 1.000 psi 1.000 psi 


Elongation, ° 
in 2 in. 


Hardness 
Brinell 


Bearing strength, 1,000 psi Shear, 
1,000 


Yield psi. min. 





Ultimate 





-F 29 14 
-T4 38 1! 


46 
18 48 








F 24 14 
14 40 14 
15 25 17 
1 40 23 


16 65 
17 63 
16 80 
20 84 





F 29 14 
14 40 14 
15 29 15 
1 40 19 


16 50 
17 55 
17 55 
19 73 








-F 24 14 
AZ9IC -T74 40 14 
-T6 40 19 


16 52 
17 55 
19 73 





EK30A -Té 23 16 


45 








EK41A -T5 23 16 
-T6 25 18 


we iwia-—-wnN aanoe N—-ON ING 


45 
50 








EZ33A -T5 23 16 


50 





ZK5IA -T5 40 26 


68 











ZK6IA -T6 46 30 





70 








-F 22 12 
AM 100A -T4 40 13 
-T6 40 16 
40 22 

















54 
52 
69 
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FERROUS AND NON-FERROUS POWDERED METAL DENSITIES 
(FACTOR EASILY COMPUTES LBS. PER M PCS. FROM 
VOLUME OF PART IN CUBIC INCHES. ) 


DENSITY DENSITY 
A B ; PERCENT OF WROUGHT MATERIAL 


Iron Base SAE Brass SAE Bronze 
Gms. C/C Gms. In.’ Type 2, 6, 3, 5, 7 Tvpe 4 SAE Tvpe 1 Factor* 


4.7 77.0 < — 53.5** 170 
5.6 91.7 : 71.2 202 
5.7 93.4 72.4 206 
5.8 95.0 ‘ 73.7 

5.9 96.6 d 75.0 

6.0 98.3 / 76.3 

6.1 99.9 : 77.6 

6.2 101.6 ‘ 78.8 

6.3 103.2 i 80.1 

6.4 104.8 ‘ 81.4 

6.5 106.5 ‘ 82.7 

6.6 108.1 j 83.9 

6.7 109.7 ‘ 85.2 

6.8 111.4 : 86.4 

6.9 113.0 ‘ 87.7 

7.0 114.7 j 89.0 

7.1 116.3 ; 90.3 

7.2 117.9 ; 91.5 

7.3 119.6 92.8 

7.4 121.2 ‘ 94.1 

7.5 122.8 X 95.4 

7.6 124.5 ; 96.6 

7.7 126.1 

7.8 127.8 

7.87 128.9 

7.9 129.4 

8.0 130.9 

8.7 142.5 

8.78 143.8 




























































































**Filters 
CONVERSION FIGURES 
A = GRAMS PER CUBIC CENTIMETER B — GRAMS PER CUBIC INCH C= POUNDS PER CUBIC INCH 


KNOWN — _ FIND 
~ B=C x 454 
C x 27.68 
= B x .00220462 
A=8 x S6i 
=A x 1638 
=A x .03613 


LBS. PER 1000 PCS. FROM A GIVEN VOLUME LBS. PER 1000 PCS. 
Lbs. per M pes equals volume of part in in.* x ap- FROM A GIVEN WEIGHT IN GRAMS 
plicable factor* for required density. When the weight of a part in grams is known, lbs. 
EXAMPLE: A part with a cubic content of .250 per M pes. equals weight of part in grams x 2.2. 
inches? ata density of 6.0 grams c/c will EXAMPLE: A part weighing 26.6 grams (26.6 xX 2.2) 
weigh (.250 in.* x 217) 54.2 Ibs. per M will weigh, closely, 58.6 Ibs. per M pes. 
pes. At a density of 6.5 grams c/c, the 
same part will weigh (.250 in.* x 235) 


‘58.75 Ibs. per M pes. 


Conversion data prepared by Nelson O. Schreiber, General Sintering Corp. 
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RAPID REGISTRATION 


Fill in card and stub COMPLETELY. Use TYPEWRITER only. Hand- 
written or incomplete cards subject to delay. DO NOT MAIL 
CARD. Bring it to Rapid Registration Desk at the Exposition. 


YOUR NAME 

TITLE 

COMPANY NAME 

CO. ADDRESS (STREET) 

ae inal ee 
COMPANY'S BUSINESS OR PRODUCT 

YOUR HOTEL 


For additional show tickets, and conterence information write to: 
Clapp & Poliak, inc., 341 Madison Ave., N. Y. 17, N. Y. 





LITHO IN U.S.A 





B&T DIE CASTING 
MACHINE CUSTOMERS 


ARE OUR 


BEST SALESMEN 


Our customers are practical men. They have years and 
years of die casting experience with Aluminum, Magnesium 
and Zinc. 


These are the men for whom B & T Die Casting Machines 
are designed and built. 


These are the men who will tell you that the B & T 
clamp four corner toggle system assures high lock-up to 
the rated tonnage. 


Exceptional rigidity of this four corner lock-up and 
support provides unusual platen stability. 


Our customers will assure you that B & T Die Casting 
Machines lower maintenance costs, reduce scrap and im- 
prove production. 


When you need a die casting machine, investigate 
B&T. B&T Die Casting Machines are built in High-Pressure, 
Cold-Chamber and Hot-Chamber, Gooseneck types. 
Capacities are: 125, 200, 300, 400, 500, 600, 750 and 
800 tons. 


DIE CASTING RESEARCH 


You are invited to use our Die Casting Research Center B & T DIE CASTING 
for the furtherance of die casting techniques. See what mieeponnres vam ower 
Variable Shot Control & Vacuum does to produce superior Excoodingly fast and off- 


cient. Approach speed is 
1300 IPM; pressing speed 
is 125 IPM; return speed is 
750 IPM. Made in 25 ton 
capacity. 


castings. 


PRODUCTION MACHINED Y 


GREENLEE — rr isnee of Greens er Co, ore no avaiable 
to.B & T Machinery Company. 


B&T MACHINERY COMPANY (0v &% Sonn Sree 


Holland, Michigan 
A DIVISION OF GREENLEE BROS: & CO., ROCKFORD, ILLINOIS Phone EXport 2-2341 


For more information circle No. 13 on the Reader Service Card 
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DESIGN FOR 


Spray gun 
manufacturer 
finds that 


Casting 


SOLVE ONE PROBLEM and create another. That’s how 
it was at Eclipse Air Brush Co. when its designers de- 
veloped a revolutionary new spray gun nozzle. The 
nozzle worked beautifully — except that nozzle tips 
wore away at an alarming rate. 

Today, tips made at one-third the cost last 25 times 
longer. 

Here's. how it all happened: 


PROBLEM: 


Eclipse wanted a new nozzle for spraying medium 
abrasive materials. It had to be more flexible, more 
dependable, and work better. A design was worked 
out in successive stages with aluminum prototypes 
until proved functional. In addition to abrasive ma- 
terials, it could handle all but the fastest-drying fluids. 

In fact, all problems were licked except one: to 
find a suitable material for the critical nozzle tip. Even 
tool steel wore out after several hours of spraying with 
abrasive cement wash. The search went on for a low- 
cost material that could withstand severe abrasion. 
Also, it had to be easy to form or shape. 


SOLUTION: 


The problem was taken to International Nickel Co., 
who suggested investment casting the tips in nickel- 
chrome white cast iron. 

The suggestion worked. 

The metal met specified mechanical requirements 
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SPRAY GUN for abrasive materials 
has new nozzle (left) shown with 
troublesome tip held beside it 


Outwears Tool Steel 25 to 1 


and, by investment casting, cost per unit was low. The 
metal has a matrix structure which, when mold cooled, 
is similar to heat-treated steel. It contains refined 
carbides that make it abrasive-resistant under wet or 
dry conditions. Furthermore, it has the fluidity and 
freezing range of cast iron. 

As-cast tolerances for the nozzle tip were consid- 
erably closer than the normal foundry tolerances of 

.005 in/in. And, the tip gets only routine quality 
“aun checks, such as the chemical analysis of every 
master heat before pouring. 

The tip was X-rayed by in-line equipment during 
production of the pilot run. Dye penetrant equipment, 
tensile and stress-rupture testers, and an optical com- 
parator also were available for examination and 
spection. 

The new tip, 5/16 in. thick with %-in. diameter, is 
one of three parts that make up the removable spray 
gun nozzle. It has three ports: one in the center for 
emitting the spray material and one on each side for 
directing air that controls the shape of the spray. In 
back, an annular pocket, or mixing chamber, separates 
the air currents and either atomizes the mixture or 
directs controlled amounts of air into the side ports. 
By adjusting the amount of air passing through these 
side ports, the spray can be regulated from a cone 
shape to a 15-in. fan. 

The tip is secured by a retaining ring which fits into 
an aluminum housing, and the entire assembly screws 
onto the spray gun. 
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BURN-OUT FURNACE 





HEAT-TREATING FURNACE 





MELTING FURNACE 





STRESS-RUPTURE FURNACE 





A high order of flexibility 


and accuracy are needed in... 


PORTABLE RECORDER is used for a va- 
riety of processes, and is wheeled from 
furnace to furnace to eliminate the need 
for instruments at each one. 


Research & Development Instruments 


THE MEASUREMENT of temperature 
is one of the most critical problems 
in the investment casting industry. 
At every stage of the process, from 
the molding of the wax or plastic 
patterns, through the melting and 
casting of the metal, temperature 
control is essential. 

This need for temperature meas- 
urement and control is common to 
all of the foundry industries, but 
there is probably no other founding 
method where there as many steps 
in the making of a casting where 
temperatures must be held within 
narrow limits. For example: 

In the injection molding of the 
wax or plastic patterns any gross 
variation in temperatures can re- 
sult in large dimensional differences 
from run to run and even from 
pattern to pattern. 

In the melt out, too rapid a rate 
of heating can cause mold fracture, 
particularly where thin walls are 
encountered. 

In the burn out, the wrong rate 
of heating or improper temperature 
may leave residues, generally of 
carbon, in the mold so that the 
metal can not fill properly. The 
wrong rate of heating between the 
melt out temperature and the burn 
out temperature can also result in 
mold breakage. 

In mold pre-heating the wrong 
top temperature can result in un- 
controlled cooling rates that lead 
to cracks, stresses, and dimensional 
inaccuracies. 
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In the metal temperature at pour- 
ing, the wrong temperature may 
result in unsoundness, incomplete 
filling of the mold, dimensional in- 
accuracy, excessive piping, and 
other well known foundry troubles. 

Now precise as these controls 
and measurements must be, when 
a laboratory is set up for research 
and development and for the set- 
ting standards and procedures, the 
minimum level of temperature .ac- 
curacy is that achieved in the pro- 
duction plant. For most laboratory 
purposes, however, this is not good 
enough. 

In the new laboratory established 
by the Microcast Div. of Austenal, 
Inc. research and development 
work are constantly carried on. 
Standards and procedures for the 
producing units are set up and con- 
trol tests on some types of produc- 
tion work are run. 


The experimental burn-out fur- 
nace is used to establish plant prac- 
tices for different types of waxes 
and plastics as well as for various 
investment materials. Since this 
furnace, a pusher type, must have 
several different temperature zones 
it is necessary to establish tem- 
perature limits for each zone. In 
fact, there are seven pairs of tem- 
perature recording points. The 
maximum spread of temperature is 
from ambient to 2000°F. 


Heat treating and melting fur- 
naces can present a still different 


problem and again the variation 
may be up to 3000°F. 

On jet turbine blades and other 
critical aircraft parts the purchasers 
often require stress-rupture tests on 
specimens cast with each produc- 
tion run of parts. Temperature 
records of these tests are vital 
records. 

These are only a few of the cases 
where a record of temperatures is 
essential. Naturally, a separate re- 
corder could be established for 
each piece of equipment. This 
would be much too costly. Austenal, 
therefore, uses a 12 point Wheelco 
recorder mounted on a_ portable 
stand so that the instrument can 
be moved from place to place 
easily. 

Because of the wide temperature 
spread encountered in normal work, 
the instrument is dual range. It is 
calibrated for chromel-alumel ther- 
mocouples in the range up to 
2000°F and for platinum-platinum 
rhodium couples for temperatures 
from 1000°F to 3000°F. 

Six of the thermocouple recep- 
tacles are for chromel-alumel 
couples and six for platinum. The 
two sets can be used interchange- 
ably because 50 ft. compensated 
leads are used. This length of lead 
just about compensates for the dif- 
ferent millivoltage produced by the 
two types of couples. 

These uses are only a few of the 
many that this mobile recorder is 
called on to perform. 
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(Advertisement) 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I1!—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


Chromate conversion coatings are wide- 
ly accepted throughout industry as an 
economical means of providing corrosion 
protection, a good base for paint and de- 
corative finishes for non-ferrous metals. 
Certain of these coatings also possess 
chemical polishing abilities that have lus- 
ter-producing, as well as corrosion-inhib- 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How- 
ever, continued developments in this field 
have been so rapid that many manufac- 
turers may not be completely aware of the 
breadth of application of this type of fin- 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 
in cost. Report I on decorative, corrosion- 
resistant finishes and Report II on paint 
base corrosion-resistant finishes are avail- 
able on request. 


The degree of luster possible on a sur- 
face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost- 
ly to obtain. For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part. It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessible. 
Certain of the Iridites are specifically de- 
signed to perform this chemical polishing 
operation. Also, they provide corrosion 
protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


WHAT IS IRIDITE? 

tine: the Sedegemne tele dpeiuttial Waele tererecte. convers!on. fatihes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 
allowed to remain, providing good corro- 
sion resistance. Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 
used without further treatment where this 
color is acceptable and good corrosion re- 
sistance is desired. Further, these basic 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 
basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 


As examples of this type of final finish- 
ing, Iridites #4-73 and #4-75 (Cast-Zinc- 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings. Thus, in 
many cases, sizeable savings in finishing 
cost are realized by elimination of plating 
costs. This economical method can be 
used on tools, appliance parts, toy pistols, 
locks and many other small castings. 
Another example is the treatment of cop- 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition- 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect- 
ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ- 
ical of this type of lustrous finish are 
builders hardware and wire goods. 


As a pre-plating treatment, in contrast 
to final finishes, Iridite can be used to 
chemically polish zinc die castings or cop- 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand- 


ling, material and labor costs are obvious. 
This process has made it practical to plate 
chrome directly over copper on steel, con- 
serving nickel, yet producing a lustrous 
chrome finish. Used after stripping faul- 
ty plate in reprocessing zinc die castings, 
Iridite restores luster to the casting, 
thus making possible replating without 
blistering. 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer- 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe- 
sion and a self-healing property which pro- 
tects bare metal if exposed by scratching. 
Iridites have low electrical resistance. 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen- 
sional stability of close tolerance parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica- 
tions because of their top performance, 
low cost and savings of materials and 
equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de- 
mands the services of a specialist. That’s 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi- 
cient in improving the quality of your 
product. You’ll find your Allied Field 
Engineer listed under “Plating Supplies’ 
in your classified telephone book. Or, 
write direct and tell us your problem. 
Complete literature and data, as well as 
sample part processing, is available. 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland. 


For more information circle No. 93 on the Reader Service Card 
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Photos courtesy Reliance Div., Eaton Mfg. Co. 


Design For Low Cost, 


High Speed Fasteners 


WHEN YOU DESIGN die, permanent mold, or other 
types of castings, particularly castings of the softer 
metals, the method of fastening to be used in assem- 
bly is an important consideration. It means little to 
cut costs through the use of die castings, for example, 
if the savings are lost by slow, cumbersome, and ex- 
pensive methods of fastening during assembly. 


MANY TYPES AVAILABLE 

The range of fastening devices which can be used 
with cast parts is wide. It includes many designs of 
push nuts, self tapping and thread cutting screws, lock 
washers, drive pins, snap rings, rolled spring pins and 
others. Four commonly used types are shown above. 


SNAP RINGS 

To prevent movement of gears, idlers, etc. along a 
shaft common practice is to provide a shoulder against 
which the free member can bear. On a machined shaft 
this can represent a considerable amount of machin- 
ing and even when the shoulder is cast on, machining 
must still be done. Simpler, faster and cheaper is to 
provide a relatively shallow groove to position a snap 
ring. Assembly can be made easier, there is far less 
machining and no appreciable scrap loss. 


















































PREASSEMBLED TYPES 

Preassembled nuts and lock washers require a 
threaded stud, or bolt, but speed assembly by re- 
quiring only one motion and one hand to apply both 
units. The lock washer is free to turn but can’t come 
off. The sharp, spring steel locking edges dig into the 
metal parts being assembled to prevent loosening 
even under severe vibration. 


SELF TAPPING SCREWS 

Self tapping and thread cutting screws, particularly 
those with a preassembled lock washer save time in 
both machining and in assembly. In many cases the 
screw holes can be cored in die castings. Even when 
the holes must be drilled, the tapping operation is 
saved. Assembly can be a one hand operation. 


LOCK WASHERS 

Spring lock washers are made in a wide variety 
of shapes, each designed for a particular type of job 
or a specific type of material. Vibration, ductility of 
metal, expansion, contraction and wear tend to loosen 
bolted assemblies. The right type of lock washer main- 
tains constant tension in the bolt to keep the assembly 
tight. 
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Spray decorating m 


improved so ra 
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time-saving, money-saving 
techniques now 

available. Today, 

special Fiore designed 


whee ~ ee 


spray masks and ~ 


fixture devices make 
possible single or — 
multi-color decor- — 
ation with precise | 
registration on 
irregularly contoured products. 


your product is judged on appearance 
IF you want best possible results . 
_you want a mininwum of rejections _ 


CONSULT US 


Send for your FREE copy 
of our 20-page book 
which shows the different 
types of masks and 

gives case-study illus- 
trations of their use. 

Or send your samples 
and drawings for con- 
sultation and estimates 


Wil, MI. PLO RS WNC, 
269 41st Street af 
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PEERLESS 
‘“‘(FLAME-A-LOY’’® 
PINIONS and RACKS 


FOR DIE CASTING & PERMANENT MOLDS 











Standardized To Mate and Interchange With Each 
Other For Longer Wear At Less Cost. 


We Welcome Your Inquiries 


PEERLESS GEAR & MACHINE CO. 


140 E. WAYNE STREET 
DUNKIRK, OHIO 
TEL. 3701 


Precision Products Since 1921 
“Trademark Registered 

















Lepel 
HIGH FREQUENCY 


fc HEATING 


HARDENING 
SOLDERING 
ANNEALING 
MELTING 
BRAZING 


LEPEL Electronic Tube 
GENERATORS —1 KW; 2'2 KW, 
5 KW; 10 KW; 20.KW; 30 KW; 50 KW; 
75 KW; 100 KW. 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7'2 KW; 15 KW; 30 KW 


WRITE FOR THE NEW LEPEL CATALOG .. . 36 illustrated poges 
packed with valuable information 


All Lepel equipment is certified to comply with the 
requirements of the Federal Communications Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK City, N.Y 
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THIS INSERT... . . . ELIMINATES THIS .. . 

















FIGURE 1. 


IT WORKS LIKE THIS: 
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Threaded Inserts 
for Soft Metal 
Castings 


by MARVIN P. REECE* 


FASTENERS TO BE USED with alu- 
minum and magnesium castings 
need special attention. The metals 
are so soft that the threads often 
are damaged either by vibration or 
by frequently removing and re- 
placing bolts. Studs often get 
around these difficulties. Inserts 
are another way. 

Inserts generally have an inter- 
nal and an external thread. The ex- 
ternal thread holds the insert in 
the tapped hole in the soft part. 
The internal thread holds the fast- 
ener. The tougher insert metal 
takes the wear instead of the soft 
metal. 

Proper and economical installa- 
tion of inserts is a legitimate con- 
cern. Some inserts need special, 
expensive tools, which don’t work 
well. 

Rosan, Inc. developed a double 
selflocking insert called the U-Tap 
Inserto (Figure 1). Once you've 
screwed it into a soft metal casting, 
you can put bolts in an take them 
out as often as you like. The thread- 


*ROSAN, INC. 


ed fastener no longer allows any 
wear on the casting. In fact, most 
of the wear is on the fastener, not 
the insert. Not only does the insert 
prevent wear and damage to the 
casting, but it also has an internal 
lock that prevents the fastening 
bolt or stud from working loose. 
An external lock prevents the insert 
from coming loose in the casting. 

Most inserts are installed with a 
tool that screws into the internal 
thread. That means the insert can 
not be screwed into a casting any 
tighter than the tool is screwed into 
the insert (Figure 2). Furthermore, 
no matter how tightly you screw in 
the insert it has a tendency to be 
loosened when the tool is twisted 
out. Sometimes, the insert actually 
backs off with the tool. 

The new insert is screwed into 
place with a simple hexagonal bar 
similar to an Allen wrench ( Figure 
3). The internal thread of the in- 
sert is broached to an hexagonal 
shape into which the bar fits. Be- 
cause it is in no way tightened into 
the insert, the hex bar can be re- 
moved easily without danger of 


FIGURE 3. 


loosening the insert. The insert is 
locked into the casting so that it 
can not be removed without the 
hex wrench. 

The internal hexagonal shape 
was designed for two reasons. First, 
it prevents binding between the 
tool and the insert. Second, the 
shape makes for rapid installation, 
manually or by machines. 

The holding power of the 
threads is not weakened by broach- 
ing the internal hex shape. In fact, 
the thread area is reduced by less 
than 5%. In tension tests with stand- 
ard AN-4 bolts, the bolt threads 
failed without damaging the insert. 

The external thread has two dif- 
ferent diameters, this makes an 
highly effective thread lock. The 
upper four threads are a few thou- 
sandths of an inch larger than the 
remaining threads. A smooth transi- 
tion from the smaller thread to the 
larger prevents any difficulty in 
putting in the insert. These slightly 
larger threads do not distort the 
surface of the casting and hold 
tightly enough to resist loosening 
even by strong twisting. 
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HEAT TREATMENT 
OF SINTERED IRON 


continued from page 31 


for carburizing in solid as well as 
liquid carburizers. 


INFLUENCE OF 
ALLOYING ELEMENTS 


Really high hardness values are 
difficult to obtain during case hard- 
ening of sintered parts made from 
unalloyed iron powders. There are 
a few ways to add alloying elements 
which will decrease the quenching 
speed and at the same time in- 
crease the depth of carburization. 
Such alloying elements are for ex- 
ample, Mn, Cr, Ni, Mo and Cu. 
The main problem is, however, to 


get a homogenous material because 
of the low diffusion rate of these 
alloying elements in iron. The ma- 
terial with best qualities in this re- 
spect is copper. Some results on 
iron powder containing 2% copper 
are shown in Table I. 


UNEVEN DENSITY 


When carburizing a sintered 
part, it is impossible to adjust the 
process for the differences in den- 
sity within one part. A part with 
low and uneven density will be 
carburized in an uneven way caus- 
ing uneven hardness and varying 
impact strength. Tools for pressing 
of parts intended to be carburized 
should, therefore, be designed to 
give as uniform density as possible. 





Which is the best way 
to tumble finish your parts? 


That depends on the size of your part, its 


shape and how intricate its design. You 


must allow for the type of metal and whether 


the part has been stamped, cast or machined. 


The surface desired is another considera- 


tion. To make sure of the best way talk to a 


Grav-i-Flo engineer. No one in the tumbling 


business has more experience nor has ac- 


quired more knowledge. 


METAL PARTS can be deburred and 
finished more economically than ever 
with Grav-i-Flo’s new 8c a lb. lime- 
stone and granite chips. 


METAL REMOVAL or fine finish, uni- 
formity and duplication to close tol- 
erances—all are achieved successfully 
with Grav-i-Flo natural and synthetic 
chips, highly developed compounds. 


AUTOMATION of large quantity lots 
is accomplished with new automatic 


machines and accessories, such as chip 
separator and grader, hoist pans, etc. 


PARTS not suited to tumbling and 
previously finished only by buffing, 
are now finished to high lustre sur- 
faces with Grav-i-Flo’s new Spin- 
Finish machine. 


These and all other variables of me- 
chanical finishing make good reasons 
for calling Grav-i-Flo engineers for 
the answers to the Best Way! 


GRAV-I-FLO CORPORATION -~ DEPT. PM 4 « STURGIS, MICHIGAN 


GRAV-I-FLO PERSONNEL WERE THE 


PIONEERS — AND ARE STILL THE 


LEADERS IN TUMBLE 
FINISHING. 


TUMBLE 


FINISH 
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SELECTION OF QUALITY 

AND HEAT TREATMENT 

When selecting sintered parts to 
be hardened, follow these general 
rules: 

@ The density should not be lower 
than 7.0 g/cc and should preferably 
be between 7.2 and 7.3 g/cc. 

@ When parts are made weighing 
less than 30 grams and with a 
thickness less than %”, sufficiently 
good results might be obtained 
with unalloyed powder. A cyanide 
bath hardening for about 30 min- 
utes gives hardness values which 
may be measured. 

®@ For larger parts, it seems eco- 
nomical to carburize in solid car- 
burizers especially if high hardness 
is desirable. This pack carburizing 
should be made at 910°C (1670°F ). 
@ When the carburized layer is 
more than 1 mm (.040”), the hard- 
ness increases very little and it is 
recommended to use copper addi- 
tions for additional hardness. 

@ Parts with fairly thin sections 
that should have high impact 
strength are not recommended for 
copper additions. The cyanide bath 
hardening is generally carried out 
at 850°C (1560°F). Higher tem- 
peratures will give more rapid car- 
burization, but also increase danger 
of changes in the shape. 

@ If the parts are pack carburized, 
the heat treatment must be done 
in a salt bath between 825-850°C 
(1510-1560°F). A slightly carbu- 
rizing salt bath is to be preferred 
because the so called neutral salt 
bath generally is somewhat decar- 
burizing. Annealing in muffle fur- 
naces is not to be recommended 
because the parts will be oxidized 
easily. 

The drawback in annealing in a 
salt bath is trapping of salts in the 
pores. This salt may sweat out after 
some time, mostly, of course, with 
parts of lower densities. Careful 
washing of the parts in alternative- 
ly hot and cold water may solve 
this problem. 

One of the greatest difficulties in 
hardening of sintered parts is to 
control the dimensional changes. 
Both growth and shrinkage may to 
some extent be controlled by the 
depth of carburization, but it has 
sometimes proven itself economi- 
cal when tolerances are very nar- 
row to control the dimensions with 
a grinding after hardening. 





Preserve that 
fresh metal 
SUITACE for ies 


than 1'/* per 100 sq. ft. 


Compare treated vs untreated brass panels. After cleaning, panel on 
right was rinsed in Entel 45 rinse panel on leit, in standard hot 
water rinse. Then panels were exposed to 100% humidity at 100° } 


for 100 hours. Note how Entek 45 preserves “that fresh metal surface 


From Enthonics research come Enthone Enteks. a 
new series of rinse water additives which coat 


metal surfaces with an “invisible shield” against 
the atmosphere. Entek 45 assures faster drying. 
eliminates water spots and provides lasting corro- 
sion protection to all metals. Entek CU-55 prevents 
tarnishing and spotting out of copper and brass 
even under tropical humidity conditions. 

By adding Entek 45 to your final hot water rinse. 
you can prevent white salt corrosion of zinc and 
aluminum, prevent yellowing of nickel plate. pre- 
vent tarnishing of copper and brass, prevent black 
spots on cadmium plate. 

By treating copper and brass goods or copper or 
brass plated items with Entek CU-55 you can pre- 
vent tarnishing, green salt formation, spotting-out 
and pit corrosion under high humidity storage 
conditions. 


ANOTHER PRODUCT OF 


- 
“loonie. RESEARCH 


Entek protection lasts for months, yet costs less 
than 1%¢ per 100 sq. ft. to treat your parts, less 
than %2¢ per gallon to make up an Entek 45 solu- 
tion! 

Entek 45 produces an invisible, water-repellent 
organic film on the metal surface which sheds 
water rapidly and promotes stain-free drying. This 
same film acts as an invisible barrier between the 
metal and the moisture and oxygen in the air. 

Entek CU-55 reacts with copper and copper al 
loys to form an invisible layer which has many 
times the corrosion resistance of bare copper and 
brass. Additionally, this layer has better solder- 
ability and improves adhesion of lacquers and 
enamels. 

Write today for complete literature on both of 
these products to Enthone, Inc., 442 Elm Street. 
New Haven, Connecticut. 


ODVAVSV 


ENTHONE 


1 Subsidiary of American Smelting and Refining Company 
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mR THESE BLUE CHIP 
mae 5 COMPANIES HAVE 
RECENTLY INSTALLED 
THE ALL-NEW 


pacar spec = Bre K U xX HY DRAULIC 
Atomic Products Division 


Richland, Washington 


‘ces §=POWDERED METAL 
: COMPACTING PRESSES 


- 
i BUSINESS beca Lb: Se 
MACHINE CORP. Ld 


Endicott, N. Y. 
| Jousn BUTTON CONTROL permits simplicity and V positive MECHANICAL PRESSURE STOP MECH- 
hi flexibility in adjusting fill, pressure, ejection, ANISM for holding dimensional! thickness, or 
wernrE timing to suit the part being made. hydraulic pressure control for true density can 
a W/ be utilized. 
BUILT IN BALL BEARING LEADER PIN GUIDE 
BARS between both the upper punch holder Viwo INDEPENDENT FEED SHOES for producing 


and the die table, and the lower punch holder compacts from two different materials. 
and die table provide and maintain perfect 


V2 DESIGN INNOVATIONS that make possible 


tooling accuracy. 
the production of the most complex parts. 


Astconpary LOWER PUNCH MECHANISM for J 
use in pressing and/or ejecting. FULL RANGE OF SIZES from 50 to 500 tons. 
WAKEFIELD BEARING CORP. 
Wakefield, Mass. 
bet | 
GENERAL MOTORS CORP. > a 
Moraine Products Division 


Dayton, Ohio f 
at 


/ COMPACTED METALS CORP. 
Waukegan, Ill. 
A 
; 


BENDIX AVIATION CORP. ae ts ” 
Marshall-Eclipse Division : = § \ vate & TOWNE MFG. Co. 
eye Test CHICAGO POWDERED METAL eens Adaigea, MH. 


PRODUCTS CO. 


Wri 
Schiller Park, Hl. rite for 


complete catalog 


KUX MACHINE CO. + 6725 NORTH RIDGE © CHICAGO 26, ILLINOIS 


Also builders of a full range of die casting machines’. . .from 25 tons to 1000 tons in size. 
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Metallurgy 
DIRECTORY 


The Economics Of Powder 


ABOUT THE ONLY REASON for using 
powder metallurgy as a manufactur- 
ing method is because the parts 
made are cheaper. There are, of 
course, a great many components 
that can only be made as sinterings, 
but these are a small minority as far 
as type of part goes. 

If, then, cost is the driving force, 
what are the factors which must be 
considered when deciding how to 


make a structural component. 


PHYSICAL AND MECHANICAL 
PROPERTIES 

First there’s the question of physi- 
cal and mechanical properties. Aside 
from function, these requirements 
have a large effect. If a part with 
only 80% density is adequate the cost 
will be the lowest. Let’s call this cost 
100. Now if properties are required 


Metallurgy 


that demand a density of over 95% 
of theoretical, then the cost jumps 
up to from 200 to 250. Or possibly 
a part infiltrated with either copper 
or brass is indicated, then the cost 
factor will be at least 175 and prob- 
ably 200. So the first consideration 
is to SET PHYSICAL AND MECHANICAL 
REQUIREMENTS AT A REALISTIC LEVEL. 


continued on page 107 





Non-powder 
Initial tooling $ 
Raw Materials 
Jiggs & Fixtures 
Raw & semi-finished stock 
Total machining costs 
Tool maintenance 
Intermediate stocking 
Finished material stocking 
Cost of inventories 
Incoming inspections 
Intermediate inspections 
Second operations 
Heat treating 
Surface finishing 
Capital expenditures 
Assembly costs 
Scrap losses 
te ae 
Total cost less overhead 


Sintering 
$ 


WHEN USING CHART, REMEMBER: 


(1) This applied only to non-powder methods of fabrication. 

(2) If finished parts go directly to assembly this is not a 
cost item. 

(3) If no intermediate operations are performed there will 
be no intermediate inspections. 

(4) For non-powder parts, this is included in total machining 
costs. 

(5) In many cases the powder metal fabricator will do some 
or all of the second operations. 

(6) Whenever possible the heat treating is done by the 
powder metal fabricator. 

(7) This includes tools, building, etc. on which depreciation 
and tax deductions are taken. 

(8) When no second operations are done, this may not be 
an item. 

(9) Total costs must always be compared at exactly the 
same level of completion. Generally at assembly level 
or at final product level. 


pmm april '59 / 61 








characteristics-controlled 


LAA AW AIMAL Ci RRO! via pratt. : 


help you 
CONTROL QUAI 


OF SINTERED 






You can predict the properties of your sinterings with increased confidence when 
you use AMAX Non-Ferrous Metal Powders! Here’s why: The characteristics of 
every AMAX powder are rigorously controlled from careful selection of the basic 
metal straight through contamination-free packaging. Characteristics-control 
assures you of purity, uniformity, stability. 


COPPER—Electrolytic...in a wide range of analyses, densities, and sizes. 

COPPER ALLOY—Prealloyed ... including bronze filter powders of highly predictable permeability. 
TIN—Jet-atomized ... custom screened and blended to various specifications. 

SOLDER—High apparent density ...seven analyses in both standard and fine sizes. 
SILVER—Electrolytic ... with a minimum purity of 99.5%. 

Free Technical Data and Aid. Ask for Handbook C-14, “AMAX Metal Powders.” 


Also available without charge is the assistance of Technical Service Represen- 
tatives. Please contact the Metal Sales Department. 


>< AMERICAN METAL CLIMAX, INC. 


61 Broadway, New York 6, N. Y. 
Sales Offices: DETROIT / LOS ANGELES / CHICAGO 
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SECTION 2 ® PRODUCT LISTING 


COMPONENTS FABRICATORS 


BEARINGS 


Copper Base 


Allied Products Corp. 

Powdered Metal Parts Div. 
American Powdered Metals, Inc. 
American Sinteel Corp. 

Sub. of The Mueller Brass Co. 
Arrow Sintered Products Co. 
Asco Sintering Corp. 

Bassick Co., The 

Bound Brook Oil-less Bearing Co. 
Brockway Pressed Metals, Inc. 
Bunting Brass and Bronze Co. 
Carbon City Products Co., Inc. 
Ceromet, Inc. 


Chicago Powdered Metal: Products Co. 


Chrysler Corp. 
Amplex Div. 
Cleveland Graphite Bronze 
Div. of Clevite Corp. 
Clevite Limited 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Elco Sintered Alloys Co., Inc. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Federal-Mogul-Bower Bearings, Inc. 
Ferro Powdered Metals, Inc. 
Ford Motor Co. 
General Sintering Corp. 
Haller, Inc. 
Indar Corp. 
International Powder Metallurgy 
Co., Inc. 
International Powder Metallurgy, Inc. 
Rocky Mountain Metals Div., Inc. 
Johnson Bronze Co. 
Keystone Carbon Co. 
Kwikset Powdered Metal Products 
Merriman Bros., Inc. 


Metal Ceramics Powdered Metal Prod. 


Metal Powder Products, Inc. 

Moraine Products Div. 
General Motors Corp. 

Mueller Brass Co. 

National Molded Products, Inc. 

Norwalk Powdered Metals, Inc. 

Pacific Sintered Metals Co. 

Parker White Metal Co. 

Perth Metal Industries Ltd. 

Picco, Inc. 

Powder Metal Products, Inc. 

Powdercraft Corp. 

Precision Metal Products Co 

Presmet Corp., The 

Pure Carbon Co., Inc. 


Reese Metal Products Corp. 

St. Marys Carbon Co. 

Sintered Metals, Inc. 

Standard Automation Products 

Standard Carbon Co. 

Sterling Engineering Corp. 

Superior Carbon Products, Inc. 

Svmmco, Inc. 

United States Graphite Co., The 
Div. of The Wickes Corp. 

Wakefield Bearing Corp. 

Western Sintering Co. 


Iron Base 


Allied Products Corp. 
Powdered Metal Parts Div. 
American Powdered Metals, Inc. 

American Sinteel Corp. 

Sub. of The Mueller Brass Co 
Arrow Sintered Products Co. 
Asco Sintering Corp. 

Bassick Co., The 

Bound Brook Oil-less Bearing Co. 
Brockway Pressed Metals, Inc. 
Bunting Brass and Bronze Co. 
Carbon City Products Co., Inc. 
Ceromet, Inc. 


Chicago Powdered Metal Products Co. 


Chrysler Corp. 
Amplex Div. 

Clevite Limited 

Compacted Metals Corp 

Dixon Sintalov, Inc. 

Eaton Mfg. Co. 
Powdered Metals Div 

Elco Sintered Alloys Co., Inc. 

Engineered Plastics, Inc. 
American Sinterings Div. 

Ferro Powdered Metals, Inc 

Ford Motor Co. 

General Sintering Corp. 

Haller, Inc. 

Indar Corp. 

International Powder Metallurgy 
Co., Inc. 

International Powder Metallurgy, Inc. 
Rocky Mountain Metals Div., Inc. 

Johnson Bronze Co. 

Keystone Carbon Co. 

Kwikset Powdered Metal Products 

Merriman Bros., Inc. 


Metal Ceramics Powdered Metal Prod. 


Metal Powder Products, Inc. 
Moraine Products Div. 

General Motors Corp. 
Mueller Brass Co. 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 
Perth Metal Industries Ltd. 
Picco, Inc. 


Powder Metal Products, Inc. 
Powdercraft Corp. 
Precision Metal Products Co. 
Presmet Corp., The 
Pure Carbon Co., Inc. 
Reese Metal Products Corp. 
St. Marys Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Standard Carbon Co. 
Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Syvmmco, Inc. 
United States Graphite Co., The 

Div. of The Wickes Corp. 
Wakefield Bearing Corp. 
Western Sintering Co. 

Other Types 


American Sinteel Corp. 
Sub. of The Mueller Brass Co. 
(infiltrated ) 
Asco Sintering Corp. 
(special alloys) 
Deva-Metal Div 
(Fe—Ni—bronze brass) 
Detroit Alum. & Brass Corp. 
(copper-lead on steel) 
Eaton Mfg. Co. 
Powdered Metals Div 
(FeAl) 
General Sintering Corp. 
(to customer specifications ) 
Haller, Inc. 
(cavity type) 
Kwikset Powdered Metal Products 
(stainless steel, nickel) 
Powdercraft Corp 
(Cu-Pb, Fe-Pb 
Presmet Corp., The 
(iron-bronze ) 
Sintered Metals, Inc 
(nickel 
Wakefield Bearing Corp. 
(silver, stainless ) 


CEMENTED CARBIDES 
All Types 


Adamas Carbide Corp 
Allegheny Ludium Steel Corp. 

(tools, blanks, Indexable Inserts) 
Carbidie, Inc 
Firth Sterling, Inc. 

(tungsten, titanium and chromium 
General Electric Co. 

Metallurgical Products Dept 
Kennametal, Inc. 

(tungsten carbide, tungsten-titani- 

um carbide, titanium carbide) 
Kulite Tungsten Co 
Mallory-Schwarzkopf Metals, Inc. 
Powder Metals Research, Inc 
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Powder metallurgy 


cuts parts costs up to 75% 
for manufacturers 
of products like these 


Why not find out now if powder metallurgy holds the ‘ ee ae > ma 

answer to your high parts costs? es: Gay aR PR a ope ss, i a BMS ' 
Send Glidden a sketch of any part, plus the quantity Ee: Lach I thucleaee of ripe % ag cal 

desired. Glidden, with the help of qualified parts is ob] 4 - 

fabricators in your area, will determine, first, whether -- . ATO AAT 

the part can be made with metal powder. If it can, f 


you will receive cost quotations that may show really s tte =D 


worthwhile savings—similar to savings realized by i EBS 9 oe 


an increasing number of manufacturers who have 
found that metal powder parts can be mass-produced 
faster, better, more economically. 

As a leading supplier of metal powders, Glidden 
works closely with parts producers. In this way, 
several staffs of experienced technicians may be at 
your disposal—to provide complete technical service 
and suggest possible design changes that may bring 
even lower parts costs. 


RESISTOX METAL POWDERS 
The Glidden Company 
Chemicals— Pigments— Metals Division 


Hammond, Indiana 


COPPER POWDER e LEAD POWDER e¢ TIN POWDER «© BRASS POWDER ¢ ALLOY POWDER ¢« FILTER POWDER 
CUPRIC OXIDE *« CUPROUS SULFIDE *¢ CUBOND COPPER BRAZING PASTE e COPPER PIGMENT 
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Sintercast Corp. of America 
(tungsten carbide, ferro-tic, 
machinable carbide ) 

Tungsten Alloy Mfg. Co., Inc. 

Union Wire Die Corp. 

Valenite Metals 
Div. of The Valeron Corp. 
(tungsten, titanium, tantalum ) 

Vascoloy-Ramet Corp. 

(cutting tools, blanks, toolholder 
inserts ) 

Welded Carbide Tool Co., Inc. 

Wesson Co. 


(blanks, shapes and complete tools) 


CONTACT MATERIALS 


Pure Metals (Platinum, Silver, Etc.) 
Engelhard Industries Inc. 
Baker Contact Div. 
Gibson Electric Co. 
Handy & Harman 
Keystone Carbon Co. 
Kruse & Slattery, Inc. 
Kulite Tungsten Co. 
P. R. Mallory & Co., Inc. 
Metroloy Co. 
National Diamond Lab. 
Powder Metals Research, Inc. 
St. Marys Carbon Co. 
Superior Carbon Products, Inc. 
Technametals, Inc. 
United States Graphite Co., The 
Div. of The Wickes Corp. 
Wakefield Bearing Corp. 


Tungsten Copper, Tungsten Silver, Etc. 


Engelhard Industries Inc. 
Baker Contact Div. 

Fansteel Metallurgical Corp. 

Gibson Electric Co. 

Keystone Carbon Co. 

Kruse & Slattery, Inc. 

Kulite Tungsten Co. 

P. R. Mallory & Co., Inc. 

Powder Metals Research, Inc. 

Stackpole Carbon Co. 

Superior Carbon Products, Inc. 

Technametals, Inc. 


CORES 
High Frequency 


Aerovex Corp. 
Crowley Div. 
Arnold Engineering Co., The 
Custom Components, Inc. 
Engineered = sang Inc. 
American Sinterings Div. 
Ferroxcube Corp. of America 
General Ceramics Corp. 
Kwikset Powdered Metal Products 
Magnetic Core Corp. 
Magnetics, Inc. 
Micrometals 
National Moldite Co. 
Neosid (Canada) Ltd. 
Pyroferric Co., Inc. 
Quality Components, Inc. 
Radio Cores, Inc. 
Stackpole Carbon Co. 





RICHARDS 


DOUBLE 
IMPRESSION 


ia 


a 





ae ‘ 
Master-Mo.tp 


for aluminum and zinc die casting 


It's here now — vertical position, double-impression mold- 
ing. With Richards Master-Mold, either or both molds can 
be changed in minutes, from the top, with eye bolts and 
regular hoisting equipment. Eliminates manual handling of 
hot molds, saves time — speeds production. 


Write for full particulars and prices on Richards Vertical 
Position Master-Molds and cavity blocks. 


RICHARDS TOOL AND MOLD COMPANY 
2715 LATHROP AVENUE © RACINE, WISCONSIN 
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REFERENCE FACTS 


ABOUT 


BROCKWAY 


“SELF-LUBRICATING" 
METAL PARTS 


Smooth surface finishes and close toler- 
ances on long, high speed production 
runs are typical with Brockway Metal 
Parts. Because the production rnethods 
involved result in such amazing cost re- 
ductions, questions frequently arise con- 
cerning the true nature of pressed metals. 
Outlined below are those characteristics 
generally considered most important. 


POROSITY may be controlled to range 
from 15% to 35% by volume. Pores can 
be sealed by special impregnation. 


WELDING and brazing procedures are 
similar to those for cast metals. Com- 
plete knowledge of metallic-mixes en- 
ables Brockway to recommend best alloys 
for these purposes. 


PEENING, riveting or swaging require- 
ments should be specified. Brockway pro- 
duces parts with the exact malleability 
needed for such processing. 


SOLDERING of iron or bronze parts 
presents no problem sa long as the parts 
have been thoroughly cleaned in ad- 
vance. 


DRILLING and tapping procedures gen- 
erally follow those used for cast iron. 
Tool requirements should follow manu- 
facturer recommendations. 


GRINDING can be performed where 
necessary. Manufacturer's recommenda- 
tions should be followed as to types of 
grinding wheels to be used. 


REAMING can be done without sacri- 
ficing porosity of self-lubricating quali- 
ties by use of carbide tipped tools. 


REMOVING OJL is accomplished by 
washing parts in good grade, commercial 
solvent or by burning in controlled at- 
mosphere. 


MACHINING is used as a secondary 
operation when desired shape cannot be 
obtained in the initial briquetting oper- 
ation. Since machining tends to reduce 
porosity, bearing surfaces are not usually 
machined. Machining should be done 
without using a coolant so as not to in- 
terfere with the natural impregnation of 
the part. 


PLATING of powdered metal parts pro- 
duces excellent results so long as ab- 
sorption of plating solution salts is guard- 
ed against. This is especially true with 
iron powder parts where the salts may 
cause internal corrosion. 


Hace wane 


Rockwa™ 
For more design information, send for our bulletin 
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pmm april ‘59 / 65 





Low Frequency 

Aerovex Corp. 

Crowley Div. 
Arnold Engineering Co., The 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferroxcube Corp. of America 
Kwikset Powdered Metal Products 
Magnetic Core Corp. 
Micrometals 
National Moldite Co. 
Neosid (Canada) Ltd. 
Norwalk Powdered Metals, Inc. 
Powdercraft Corp. 
Presmet Corp., The 
Pvyroferric Co., Inc. 
Quality Components, Inc. 
Radio Cores, Inc. 


ELECTRICAL COMPONENTS 


Collector Rings 

American Powdered Metals, Inc. 
Asco Sintering Corp. 
Bunting Brass and Bronze Co. 
Carbon City Products Co., Inc. 
Chicago Powdered Metal Products Co 
Chrysler Corp. 

Amplex Div. 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 

Powdered Metals Div. 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferro Powdered Metals, Inc. 
General Sintering Corp. 
Gibson Electric Co. 
Kwikset Powdered Metal Products 


Metal Ceramics Powdered Metal Prod. 


Powdercraft Corp. 

Sintered Metals, Inc. 

Superior Carbon Products, Inc. 

United States Graphite Co., The 
Div. of The Wickes Corp. 

Wakefield Bearing Corp. 

Commutator Segments 

American Powdered Metals, Inc. 

Asco Sintering Corp. 

Carbon City Products Co., Inc. 


Chicago Powdered Metal Products Co. 


Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals, Inc. 
General Sintering Corp. 
Kruse & Slattery, Inc. 
Kwikset Powdered Metal Products 


Metal Ceramics Powdered Metal Prod. 


Sintered Metals, Inc. 
United States Graphite Co., The 

Div. of The Wickes Corp. 

Pole Pieces 

Allegheny Ludium Steel Corp. 
Allied Products Corp. 

Powdered Metal Parts Div. 
American Powdered Metals, Inc. 
Asco Sintering Corp. 
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Bunting Brass and Bronze Co. 
Ceromet, Inc. 


Chicago Powdered Metal Products (o. 


Chrysler Corp. 
Amplex Div. 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals, Inc. 
General Sintering Corp. 
Haller, Inc. 
Indar Corp. 
International Powder Metallurgy 
Co., Inc. 


International Powder Metallurgy, Inc. 


Rocky Mountain Metals Div., Inc. 
Kruse & Slattery, Inc. 
Kwikset Powdered Metal Products 


Metal Ceramics Powdered Metal Prod. 


Midwest Sintered Products Corp. 
Moraine Products Div. 

General Motors Corp. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Powdercraft Corp. 
Presmet Corp., The 
Reese Metal Products Corp. 
Sintered Metals, Inc. 
United States Graphite Co., The 

Div. of The Wickes Corp. 
Wakefield Bearing Corp. 

Rotor Segments 


American Powdered Metals, Inc. 
Asco Sintering Corp. 

Brockway Pressed Metals, Inc. 
Bunting Brass and Bronze Co. 


Chicago Powdered Metal Products Co. 


Compacted Metals Corp. 

Dixon Sintaloy, Inc. 

Eberhart Steel Products 
Powdered Metals Div. 

Engineered Plastics, Inc. 
American Sinterings Div. 

Ferro Powdered Metals, Inc. 

General Sintering Corp. 

Haller, Inc. 

Kruse & Slattery, Inc. 

Kwikset Powdered Metal Products 


Metal Ceramics Powdered Metal Prod. 


Powdercraft Corp. 
Presmet Corp., The 
Sintered Metals, Inc. 
United States Graphite Co., The 
Div. of The Wickes Corp. 
Wakefield Bearing Corp. 
Others 
Allegheny Ludium Steel Corp. 
Cleveland Graphite Bronze 
Div. of Clevite Corp. 
(porous nickel battery plaques 
P. R. Mallory & Co., Inc. 
(resistance welding—Elkonite ) 
Presmet Corp., The 
(high conductivity copper ) 


Stackpole Carbon Co. . 
(Brushes—carbon, graphite slip 
ring, etc.) 


FRICTION MATERIALS 
American Brake Shoe Co. 
Asco Sintering Corp. 
(clutch facings) 
Chrysler Corp. 
Amplex Div. 
(non-ferrous) 
Ferro Powdered Metals, Inc. 
(Cu Base) 
General Metals Powder Co., The 
Kwikset Powdered Metal Products 
Moraine Products Div. 
General Motors Corp. 
(metallic, non-metallic, semi- 
metallic) 
Powdercraft Corp. 
(Cu Base) 
Presmet Corp., The 
( bronze ) 
Ravbestos-Manhattan, Inc. 
(industrial, automotive ) 
Ravbestos-Manhattan, Inc. 
Wabash Div. 
(copper base, iron base, semi- 
metallic ) 
Wakefield Bearing Corp. 
S. K. Wellman Co., The 
(clutch facings, clutch plates, 


brake linings) 


MAGNETIC MATERIALS 
Hard—Alnico Type 

Allegheny Ludium Steel Corp. 
Arnold Engineering Co., The 
Ferroxcube Corp. of America 
General Electric Co. 

Magnetic Materials Sec. 
General Electric Co. 

Metallurgical Products Dept. 
Indiana Steel Products Co., The 
Kruse & Slattery, Inc. 
Permag Corp. 

Hard—Other Types 

Aerovox Corp. 

Crowley Div. 

(barium ferrite 
Allegheny Ludium Steel Corp. 
Arnold Engineering Co., The 

(Cunico ) 
Bunting Brass and Bronze Co. 

(DC magnetic cores) 
Ferroxcube Corp. of America 
General Ceramics Corp. 

(ceramic permanent magnets ) 
Indar Corp. 

(Alnico, plastic bonded) 
Indiana Steel Products Co., The 
(Indox ceramic magnets ) 

National Moldite Co. 
Stackpole Carbon Co. 

(Ceramagnet permanent magnets ) 
Soft 


Allegheny Ludium Steel Corp. 
American Powdered Metals, Inc. 
Arnold Engineering Co., The 
Asco Sintering Corp. 

Bunting Bass and Bronze*Co. 





When it comes 

to metal 
powders selections 
... be sure to 


specify 
HOEGANAES 
a 


HOEGANAES 


... Lhe complete 

TT) MLL 
powders that give 
you the properties 
you want—for the 
metal parts properties 
you want to produce 


Here's the master check list of iron powders—high- 
lighting the outstanding properties of Hoeganaes Iron 
Powders. If yours is a special problem, take a second 
look at this list . . . locate that grade best suited to 
your specifications. Then, call in the HSIC service 
specialist . . . he'll answer all detailed questions. 


M#H-100 


Known throughout the powder metallurgy industry os 
the “work horse” of the industry. Famous as the 
world wide standard for uniformity, compressability, 
iron carbon parts production and copper infiltration. 


M#H-100-S 
EP-1024 


Equally famous for the properties above, plus im- 
proved compressability and purity. The “right” 
powder for production of large ports or higher 
density ports. 


ANCOR &0 


On down over the years, Ancor 80 is still the out- 
standing choice for green and sintered strength. 


PRE-MIXES 


You too, like so many parts fabricators, can eliminate 
your mix department worries. It's just this simple. Let 
HSIC produce and guarantee the proper composition 
for your requirements. HSIC now offers and supplies 
every conceivable iron base mix . . . including low 
alloy steel compositions for outstonding strength and 
other physical properties. 


STAINLESS, 


/nconel, Monel and other high alloy atom- 
ized powders. 


Including low carbon, low silicon stainless, Hoegances 
now offers the most complete line of high alloy 
powders. 


IVERTON, NEW JERSEY 


SALES REPRESENTATIVES IN PRINCIPAL CITIES: Birmingham, Chicago, Cincinnati, Cleveland (Fostoria), Edmonton (Alberto, 
Caneda), Los Angeles, Minneapolis, New England (Elmira, N.Y.), Philadelphia (Riverton, N. J.), Pittsburgh, Sen Francisco, St. Lovis 


For more information circle No. 43 on the Reader Service Card 
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Dixon Sintaloy, Inc. Sintered Metals, Inc. Presmet Corp., The 
Engineered Plastics, Inc. Stackpole Carbon Co. (pure iron) 

American Sinterings Div. Wakefield Bearing Corp. Stackpole Carbon Co. 
Ferroxcube Corp. of America Iron Silicon (Ceramag—soft ferrites ) 
General Ceramics Corp. Allegheny Ludium Steel Corp. 

General Sintering 4 Pen st Powdered ieeih ten, STRUCTURAL PARTS 
International Powder Metallurgy Engineered Plastics, Inc. Brass 

Co., Inc. American Sinterings Div. American Powdered Metals, Inc. 
International Powder Metallurgy, Inc. Ferro Powdered Metals, Inc. American Sinteel Corp. 

J rere ee er oe Oe General Sintering Corp. Sub. of The Mueller Brass Co. 
“a aees Ceeeee So. Keystone Carbon Co. Asco Sintering Corp. 
leystone Carbon Co. Kwikset Powdered Metal Products Bound Brook Oil-less Bearing Co. 
Kwikset Powdered Metal Products National Moldite Co. Chicago Powdered Metal Products Co. 
Merriman Gros., Inc. Presmet Corp., The Chrysler Corp. 
Neosid (Canada ) Ltd. Sintered Metals, Inc. Ampiex Div. 
Presmet Corp., The Other Types Clevite Limited 

Iron Nickel Allegheny Ludium Stee! Corp. Compacted Metals Corp. 
Allegheny Ludium Steel Corp. Asco Sintering Corp. Dixon Sintaloy, Inc. 
American Powdered Metals, Inc. (pure iron) Eberhart Steel Products 
Arnold Engineering Co., The Bunting Brass and Bronze Co. Powdered Metals Div. 
Asco Sintering Corp. (pure iron) Elco Sintered Alloys Co., Inc. 
Dixon Sintaloy, Inc. Ceromet, Inc. Engineered Plastics, Inc. 
Engineered Plastics, Inc. (pure iron) American Sinterings Div. 

American Sinterings Div. Chrysler Corp. Ferro Powdered Metals, Inc. 

Ferro Powdered Metals, Inc. Amplex Div. General Sintering Corp. 
General Sintering Corp. (pure iron) Haller, Inc. 
International Powder Metallurgy, Inc. Engineered Plastics, Inc. International Powder Metallurgy 

Rocky Mountain Metals Div., Inc. American Sinterings Div. Co., Inc. 

Keystone Carbon Co. (electrolytic iron) International Powder Metallurgy, Inc. 
Kwikset Powdered Metal Products General Ceramics Corp. Rocky Mountain Metals Div., Inc. 
Moraine Products Div. (ferrites ) Johnson Bronze Co. 

General Motors Corp. Neosid (Canada) Ltd. Keystone Carbon Co. 

National Moldite Co. (microwave components ) Kwikset Powdered Metal Products 
Powdercraft Corp. Powdercraft Corp. Lux Clock Mfg. Co., Inc. 
Presmet Corp., The (pure iron) Merriman Bros., Inc. 


Pv ©O BAR | Meta! Powders 


iw source ra “8% 
L ; 
THE IRON POWDER (| 22°00 

° available metal powders, 
Aluminum to Zirconium. 








Distributors For: 

© NEW JERSEY ZINC BRASS 

© UGINE COBALT 

© VASCO PREALLOYED POWDERS 
© WHITAKER COPPER 














ELECTRONIC USES FRICTION MATERIALS 


Charles Hardy-Inc- 


= WELDING ELECTRODES = SEED CLEANING 420 LEXINGTON AVE., 


ALSO IRON POWDERS FOR: = METALLURGICAL USES 


= CUTTING WHEELS = PHARMACEUTICAL USES AND 
ALLOY AND IRON POWDERS TO SPECIFICATIONS 


Data She! PYRON CORP. PHONE: LEXINGTON 2-4224 
ata 


BOX 426 LA SALLE STATION * NIAGARA FALLS, N. Y. 
For more information circle No. 79 on the Reader Service Card Circle No. 46 on the Reader Service Card 
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NEW YORK 17, N.Y. 





























QUALIFIES 


as the leading independent 


producer of 
POWDER METAL PARTS 


Cover 150,000,000 of them annually) 


We’re told, often enough, that ‘‘There’s a 
difference in dealing with Keystone.” 

In looking over some of the reasons-why, it 
occurs to us that because we were pioneers in 
powder metallurgy, perhaps we do have a special 
kind of perspective about our work. Over and 
beyond the essentials of a sound organization 
and production facilities to meet your require- 
ments for almost any quantity of parts... on 
time, and at low cost . . . we have qualifications 
that are inseparable from the Keystone way of 
doing things. 

One of them is alert interest in your problems 
(we learn more that way). Another: creative 


approach to your designs—which keeps us flexible. 
And one of special importance: objective evaluation 
— if application is unsound, we’re frank to say so. 

Perhaps we should conclude with progressiveness. 
Facts are, Keystone was first to produce com- 
mercially powder metal parts of alloy and stain- 
less steels; first in the field to offer lower-than- 
commercial tolerance bearings, and first to provide 
corrosion-resistant finishes on iron powder parts. 

For these and other reasons, a great many 
people turn to Keystone for the powder metal 
parts their businesses require. It’s easily possible 
that you’d enjoy having us work for you, too. 
Write, and let’s talk it over. 


WUONY cannon COMPANY 


ST. MARYS, PA. 


POWDERED METAL PARTS DIVISION 


For more information circle No. 100 on the Reader Service Card 








Metal Ceramics Powdered Metal Prod. 


Metal Powder Products, Inc. 
Mueller Brass Co. 

National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 

Perth Metal Industries Ltd. 
Powdercratt Corp. 

Presmet Corp., The 

Pure Carbon Co., Inc. 

Reese Metal Products Corp. 
St. Marvs Carbon Co. 

Sintered Metals, Inc. 

Standard Automation Products 
Standard Carbon Co. 

Sterling Engineering Corp. 


Superior Carbon Products, Inc. 


United States Graphite Co., The 


Div. of The Wickes Corp. 
Wakefield Bearing Corp. 
Western Sintering Co. 

Copper Base 
American Powdered Metals, Inc. 
American Sinteel Corp. 


Sub. of The Mueller Brass Co. 


Arrow Sintered Products Co. 
Asco Sintering Corp. 

Bassick Co., The 

Bound Brook Oil-less Bearing Co. 
Brockway Pressed Metals, Inc. 
Bunting Brass and Bronze Co. 
Burgess-Norton Mtg. Co. 
Carbon City Products Co., Inc. 





For Increased Hardness & — 
Rupture Strength in Powdered 
Metal Structural Parts. . . 





MICROCRYSTAL* 


GRAPHITE 


FLOWS FREELY 
MICROCRYSTAL Graphite flows 
freely, mixes uniformly with 
iron or iron alloy powders because 
it’s all natural flake graphite 
and is less than two microns in 
average particle size. 


REACTS QUICKLY 
MICROCRYSTAL Graphite 
reacts quickly in sintering, and 
establishes an integrated carbon 
content, with resultant 
increased sintered end-product 
strength and hardness. 


LABORATORY CONTROL 


Strict laboratory control, from 
mine to finished product, assures 
continuous adherence to 

product specifications. 


TEST SAMPLE 


Send for a test sample (no charge) 





of MICROCRYSTAL Graphite 
today. It could be the means to 
improve your product in both 
tensile strength and hardness. 


*Less than two micron average particle size. 


jicrocrystal 


a product of 


SOUTHWESTERN 
GRAPHITE COMPANY 


Producers of Flake Graphite 
GRAPHITE ROAD, BURNET, TEXAS. 


For more information circle No. 88 on the Reader Service Card 
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Ceromet, Inc. 
Chicago Powdered Metal Products Co. 
Chrysler Corp. 
Amplex Div. 
Clevite Limited 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eberhart Steel Products 
Powdered Metals Div. 
Elco Sintered Alloys Co., Inc. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals, Inc. 
Ford Motor Co. 
General Sintering Corp. 
Haller, Inc. 
Indar Corp. 
International Powder Metallurgy 
Co., Inc. 
International Powder Metallurgy, Inc. 
Rocky Mountain Metals Div., Inc. 
Johnson Bronze Co. 
Keystone Carbon Co. 
Kruse & Slattery, Inc. 
Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Inc. 
A. B. McMahan Co. 
Merriman Bros., Inc. 
Metal Ceramics Powdered Metal Prod. 
Metal Powder Products, Inc. 
Midwest Sintered Products Corp. 
Moraine Products Div. 
General Motors Corp. 
Mueller Brass Co. 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 
Perth Metal Industries Ltd. 
Picco, Inc. 
Powdercraft Corp. 
Precision Metal Products Co. 
Presmet Corp., The 
Reese Metal Products Corp. 
St. Marvs Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Standard Carbon Co. 
Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Svmmco, Inc. 
Technametals, Inc. 
United States Graphite Co., The 
Div. of The Wickes Corp. 
Wakefield Bearing Corp. 
Western Sintering Co. 
Filters 
Arrow Sintered Products, Inc. 
(bronze ) 
Asco Sintering Corp. 
(bronze, monel, stainless steel, 
pure copper) 
Bunting Brass and Bronze Co. 
Metal Ceramics Powdered Metal Prod. 
Micro Metallic Corp. 
St. Marvs Carbon Co. 
Sintered Metals, Inc. 
Iron Base, Controlled Porosity 


Allied Products Corp. 
Powdered Metal Parts Div. 
American Powdered Metals, Inc. 





Johnson 





Ledaloyl Powder Metallurgy 


Bronze or Iron 
Bearings... Bushings... Parts 





Offer Many Important Savings 


Pre-Lubrication—The porous structure of Johnson Ledaloy! acts 
as a reservoir for the lubricant, providing sufficient oil during 
operation . . . storing it when at rest. This feature often elimi- 
nates costly lubricating devices and systems, guards against 
neglect and assures longer operating life of the unit. 


Formed to size—The manufacturing process of Johnson Led- 
aloyl is essentially a forming and sintering operation. This 
eliminates machining, prevents scrap, yet provides accuracy at 
a low unit cost. Uniformity of each bearing, or part, cuts assem- 
bly time to a minimum. These are but two of the many money- 
saving features of Johnson Ledaloyl bearings, bushings, and 
structural parts. Let us show you how to design your product 
to take full advantage of this economy yet gain greater per- 
formance and longer service life. No obligation of course. Write 


This literature free upon request. for literature today. 


Johnson Bronze 


770 South Mill Street New Castle, Pa. 


Subsidiary: Apex Bronze Foundry Co., Oakland, California 


’ (aS —_—e 
| Bearings 


For more information circle No. 50 on the Reader Service Card 
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for Production Ease 


VASCO 


PREALLOYED 


METAL POWDERS 


—and for the 


qualities you demand 
in the finished part 


The improved particle shape now achieved in Vasco 
Prealloyed Metal Powders results in better mold- 
ability and increased green strength . . . advances 
that join with the inherent superiority of prealloyed 
powder performance to create the most versatile, 
easy-to-use range of high-strength metal powder 
grades available today. 

Each Vasco Prealloyed powder particle, produced 
from a molten stream of metal, is a tiny ingot of ex- 
actly the same chemical composition as the original 
melt. Your part made from such a powder is com- 
pletely homogeneous—as much so, except for den- 
sity, as a solid bar of the original analysis. 

Select Vasco Prealloyed Metal Powders from 
many grades available, including chrome-nickel stain- 
less, chromium stainless, low alloy structural, nickel 
and silicon-iron, hard facing alloys and brazing pow- 
ders, nickel-copper and nickel-chromium iron alloys, 
special corrosion and heat resistant alloys and tool 
steels. Your orders are filled promptly from our mill 
warehouse. Write. 


Vanadium-Alloys 
Steel Company 


Powder Metallurgy Department 


LATROBE, PENNSYLVANIA 
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American Sinteel Corp. 

Sub. of The Mueller Brass Co. 
Arrow Sintered Products Co. 
Asco Sintering Corp. 
Bassick Co., The 
Bound Brook Ojil-less Bearing Co. 
Brockway Pressed Metals, Inc. 
Bunting Brass and Bronze Co. 
Burgess-Norton Mfg. Co. 
Carbon City Products Co., Inc. 
Ceromet, Inc. 
Chicago Powdered Metal Products Co. 
Chrysler Corp. 

Amplex Div. 
Clevite Limited 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 

Powdered Metals Div. 

Eberhart Steel Products 

Powdered Metals Div. 

Eleco Sintered Alloys Co., Inc. 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferro Powdered Metals, Inc. 
Ford Motor Co. 

General Sintering Corp. 
Haller, Inc. 

Indar Corp. 

International Powder Metallurgy 

Co., Inc. 

International Powder Metallurgy, Inc. 

Rocky Mountain Metals Div., Inc. 
Johnson Bronze Co. 

Keystone Carbon Co. 
Kruse & Slattery, Inc. 
Kwikset Powdered Metal Products 
Link-Belt Co. 
Lux Clock Mfg. Co., Inc. 
Merriman Bros., Inc, 
Metal Ceramics Powdered Metal Prod. 
Metal Powder Products, Inc. 
Moraine Products Div. 

General Motors Corp. 
Mueller Brass Co. 
National Moldite Co. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 
Perth Metal Industries Ltd. 
Picco, Inc. 
Powdercraft Corp. 
Precision Metal Products Co. 
Presmet Corp., The 
Reese Metal Products Corp. 
St. Marys Carbon Co. 
Sintered Metals, Inc. 
Standard Automation Products 
Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Svmmco, Inc. 
Technametals, Inc. 
United States Graphite Co., The 

Div. of The Wickes Corp. 
Wakefield Bearing Corp. 
Western Sintering Co. 

Iron Base, High Density, Copper Free 
American Powdered Metais, Inc. 
American Sinteel Corp. 

Sub. of The Mueller Brass Co. 
Arrow Sintered Products Co. 





Asco Sintering Corp. 
Bassick Co., The 
Bound Brook Oil-less Bearing Co. 
Brockway Pressed Metals, Inc. 
Bunting Brass and Bronze Co. 
Burgess-Norton Mfg. Co. 
Carbon City Products Co., Inc. 
Ceromet, Inc. 
Chicago Powdered Metal Products Co. 
Chrysler Corp. 

Amplex Div. 
Clevite Limited 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 

Powdered Metals Div. 
Eberhart Steel Products 

Powdered Metals Div. 
Engineered Plastics, Inc. 

American Sinterings Div. 
Ferro Powdered Metals, Inc. 
Ford Motor Co. 

General Sintering Corp. 
Globe Industries, Inc. 
Supermet Div. 
Haller, Inc. 
Indar Corp. 
International Powder Metallurgy Co., 

Inc. 

International Powder Metallurgy, Inc. 

Rocky Mountain Metals Div., Inc. 
Johnson Bronze Co. 

Keystone Carbon Co. 

Kruse & Slattery, Inc. 

Kwikset Powdered Metal Products 

P. R. Mallory & Co., Inc. 

Merriman Bros., Inc. 

Metal Ceramics Powdered Metal Prod. 
Metal Powder Products, Inc. 
Moraine Products Div. 

General Motors Corp. 

Mueller Brass Co. 

National Moldite Co. 

Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 

Perth Metal Industries Ltd. 
Presmet Corp., The 

Reese Metal Products Corp. 
Sintered Metals, Inc. 

Standard Automation Products 
Standard Carbon Co. 

Sterling Engineering Corp. 
Superior Carbon Products, Inc. 
Technametals, Inc. 

United States Graphite Co., The 

Div. of The Wickes Corp. 
Wakefield Bearing Corp. 
Western Sintering Co. 

Iron Base, Infiltrated 
Allied Products Corp. 

Powdered Metal Parts Div. 
American Powdered Metals, Inc. 
American Sinteel Corp. 

Sub. of The Mueller Brass Co. 
Arrow Sintered Products Co. 
Asco Sintering Corp. 

Bassick Co., The 

Bound Brook Oil-less Bearing Co. 
Bunting Brass and Bronze Co. 
Burgess-Norton Mfg. Co. 





RNACES 


A large capacity EF combination gas fired A comparatively small EF hand operated 
radiant tube and electrically heated roller pusher type electric furnace suitable for ex- 
hearth type furnace for sintering metal perimental work and small production runs 
powder parts at temperatures up to 2050°F. on both ferrous and non-ferrous products 

EF furnaces for processing ferrous and non-ferrous powder 
products assure: 


@ lowest cost per pound for the sintering operation. 
@ maximum uniformity of size for the sintered products 


@ maximum pounds of quality product per dollar invested. 


Long experience with special atmospheres, metal powders, 
bonding powder to strip and all heat processing phases connected 
with powder metallurgy has enabled EF engineers to develop and 
install equipment for producing some rather outstanding results. 

With our extensive experience and complete manufacturing fa- 
cilities we are in position to build the size and type equipment to 
best suit your specific requirements. 


We would like to discuss some of our latest furnace 
developments with you, if interested. 


Fusing metal powder to strip. Metal powder An EF gas fired muffle type continuous 
is being fused on six separate strands of furnace—another of the numerous types we 
strip, simultaneously and continuously, in build for sintering non-ferrous and iron 
this EF roller hearth type furnace. powder products at various temperatures 


BULLETIN No. 461 


shows typical installations of EF Gas- 
fired, Oil-fired and Electric Furnaces. 


Send for a copy today! 


THE ELECTRIC FURNACE CO. 
meme) coun pumas a -Chio 


° 8 h Offi in Detroit, Mich., Cheshire, Conn., and Sante Ana, Calif. 
Canodi Raseahates @ CANEFCO LIMITED e@ Toronto 13, Ontario 


For more information circle No. 32 on the Reader Service Card 
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You are invited 


Peer eeas COMPACTING PRESSES 
ve using 


“Withdrawal Tooling” 


A. Johnson & Company, Inc. offers modern presses in 
sizes between 6 and 1,100 tons. Some of their out- 
standing features are: 


1. Allen-Bradley Electrical Controls (Nema 12 enclosure) 
a) single cycle-continuous cycle switch. 
b) automatic stop (T.D.C. position) 
c) emergency stop. : 
d) forward-reverse motor control switch. 
e) quick acting inching control. 


. Separately housed pneumatic controls. 

- Quick acting pneumatic brake. 

- Synchronized pneumatic clutch. 

- Fill height adjustment crank. 

. Bejur central lubrication system. 

. Independent movement control for lower ram. 

- Turnbuckle sequencing die movement with upper punch. 
- Upper ram adjustment. 


2 
3 
4 
5 
6 
7 
8 
9 


Other features not shown are: NEMA design "D" electric 
motor, shuttle type fill shoe and adjustable power drive, 
pneumatic spring or counter control of die, Sperry Products 
“Monitron" overload protection, Universal tool-set. Send for 
brochure describing complete details of presses and tooling. 





MODEL 200T-50 
CAPACITY 220 TONS 
MOTOR H.P 25 
MAX. STROKES/ MINUTE 20 
MAX. DIE FILL 6 INCHES 





Upper punch 
holder (movable) 





\ 





Our "Withdrawal Tooling’ design enables tooling Die plate 
to be installed in the set on the bench resulting (movable) 
in minimum set-up time and therefore, a reduc- 
tion of the overal! down time of the press. With 
the interchangeability of tools in the Universal 
tool-set TOOLING COSTS ARE COMPARABLE 


Base plat 
WITH EJECTION TYPE TOOLING. “(fixed) ‘ 


Pull rod plate 4 
(Movable— ‘PRESS: 
connected to and 22.225 + 


moves die plate) <7" 


& COMPANY, INC. Cross section in white outlines Universal tool-set. Shaded 


sections indicate changeable tools for specific parts. 
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21 WEST STREET © NEW YORK 6, N. Y. 
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Ceromet, Inc. 


Chicago Powdered Metal Products Co. 


Chrysler Corp. 
Amplex Div. 
Clevite Limited 
Compacted Metals Corp. 
Dixon Sintaloy, Inc. 
Eaton Mfg. Co. 
Powdered Metals Div. 
Eberhart Steel Products 
Powdered Metals Div. 
Elco Sintered Alloys Co., Inc. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals, Inc. 
Ford Motor Co. 
General Sintering Corp. 
Haller, Inc. 
Indar Corp. 
International Powder Metallurgy Co.., 
Inc. 
International Powder Metallurgy, Inc. 
Rocky Mountain Metals Div., Inc. 
Johnson Bronze Co. 
Kruse & Slattery, Inc. 
Kwikset Powdered Metal Products 
Lux Clock Mfg. Co., Ine. 
Merriman Bros., Inc. 


Metal Ceramics Powdered Metal Prod. 


Metal Powder Products, Inc. 

Moraine Products Div. 
General Motors Corp. 

Mueller Brass Co. 

National Molded Products, Inc. 

Norwalk Powdered Metals, Inc. 

Pacific Sintered Metals Co. 

Parker White Metal Co. 

Perth Metal Industries Ltd. 

Picco, Inc. 

Powder Metal Products, Inc. 

Powdercraft Corp. 

Presmet Corp., The 

Reese Metal Products Corp. 

Sintered Metals, Inc. 

Standard Automation Products 

Sterling Engineering Corp. 

Superior Carbon Products, Inc 

Technametals, Inc. 

United States Graphite Co., The 
Div. of The Wickes Corp. 

Wakefield Bearing Corp. 

Western Sintering Co. 


Nickel Silver 


American Powdered Metals, Inc. 
American Sinteel Corp. 

Sub. of The Mueller Brass Co. 
Asco Sintering Corp. 
Bassick Co., The 
Bound Brook Oil-less Bearing Co. 
Burgess-Norton Mfg. Co. 


Chicago Powdered Metal Products Co. 


Chrysler Corp. 
Amplex Div. 
Compacted Metals Corp 
Dixon Sintaloy, Inc 
Eberhart Steel Products 
Powdered Metals Div. 
Engineered Plastics, Inc. 
American Sinterings Div. 
Ferro Powdered Metals, Inc 





General Sintering Corp. 

International Powder Metallurgy Co., 
Inc. 

International Powder Metallurgy, Inc. 
Rocky Mountain Metals Div., Inc. 

Johnson Bronze Co. 

Keystone Carbon Co. 

Kwikset Powdered Metal Products 

Lux Clock Mfg. Co., Ine. 

Merriman Bros., Inc. 


Metal Ceramics Powdered Metal Prod. 


Metal Powder Products, Inc. 
National Molded Products, Inc. 
Norwalk Powdered Metals, Inc. 
Pacific Sintered Metals Co. 
Parker White Metal Co. 

Perth Metal Industries Ltd. 


Powdercraft Corp. 

Presmet Corp., The 

Reese Metal Products Corp. 

St. Marys Carbon Co. 

Sintered Metals, Inc. 

Standard Automation Products 

Sterling Engineering Corp. 

Superior Carbon Products, Inc 

United States Graphite Co., The 
Div. of The Wickes Corp. 

Wakefield Bearing Corp. 

Western Sintering Co. 


Stainless Steel 


Asco Sintering Corp. 
Engineered Plastics, Inc. 
American Sinterings Div. 





S$ potlignt er Sintering 


7. Grn FE owderead 1. Sere Ge 


NORTH HAVEN, CONN 


*% BEARINGS 


% POWDERED METAL PARTS 


— OUR BUSINESS IS OUR REPUTATION — 
LET OUR ENGINEERS SERVE YOU FOR THE 
FINEST IN POWDERED METAL PARTS 


For more information circle No. 5 on the Reader Service Card 
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PRODUCTION NEEDS CALL 
i ON LINDBERG FOR JUST 


Just as it does in all types of 





Lindberg offers a full line of 








A new Lindberg development, this Molyb- 
denum Element Atmosphere Pusher Fur- 
nace is designed with high temperature 
refractories suitable for low dew point 
without need for a muffle. It is now being 
used for sintering stainless steel compacts 
in hydrogen or dissociated ammonia. 
Ammonia dissociator and control panels 
are shown at the right of the furnace 
below. In this installation hydrogen sup- 
ply cylinders are located outside the build- 
ing. Furnace provides side loading and 
discharge ports with purging chambers. 
Work trays, ceramic slabs or molybdenum 
boats, move through the furnace by hy- 
draulic pusher. If you have a sintering 
or brazing problem why not talk it over 
with Lindberg. 

















heat for industry 
gg EM. 
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FOR SINTERING YOU 








THE RIGHT FURNACE 


industrial heating equipment; 


sintering and brazing furnaces 


This Hand Pusher Batch Type Furnace 








is used for small production lots and ex- 
perimental sintering. It is an all-purpose 
unit for operation from 1300°F to 2500°F. 
Made in various sizes for sintering from 
25 to 300 pounds per hour. 





This Mesh Belt Continuous Type Furnace 


is a popular sintering furnace for small 
light parts in copper, bronze, brass or 
steel with a temperature range from 
1300°F. to 2100°F. It can be used for 
low temperature silver brazing, bright 
annealing, as well as sintering of pow- 








der metals. Production ranges up to 
500 pounds per hour. 


This Roller Hearth Continuous Type Furnace 


is especially designed to handle heav- 
ier loads up to 2200 pounds per hour. 
It has an effective temperature range 
from 1300°F. to 2100°F. It can be used 








for bright annealing, low temperature 
silver brazing as well as sintering of 
powder metals. 


Atmosphere Generators 


To obtain the best work from any sintering 
furnaces, the proper atmosphere is required. 
The atmosphere generators described here 
provide the proper atmospheres recom- 





mended for use with Lindberg Sintering 
Furnaces. 


If you have a sintering or brazing problem 
why not talk it over with Lindberg. Just get 
in touch with your nearest Lindberg Field 
Representative or write us direct. 





LINOBERG FRR ee 


Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Cal, 
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Globe Industries, inc. 
Supermet Div. 

Keystone Carbon Co. 

P. R. Mallory & Co., Inc. 

Wakefield Bearing Corp. 


Other Types 


American Sinteel Corp. 
Sub. of The Mueller Brass Co. 
( infiltrated ) 
Asco Sintering Corp. 
(special alloys) 
Compacted Metals Corp. 
(tungsten nickel ) 
General Sintering Corp. 
(to customer specifications ) 
Kulite Tungsten Co. 
(high density alloys, tungsten, 
molybdenum, cobalt) 
P. R. Mallory & Co., Inc. 
(high density tungsten alloys) 
Powder Alloys Corp. 
(tungsten base heavy metal) 
Powder Metals Research, Inc. 
(high density alloys, tungsten, 
molybdenum, cobalt) 
Reese Metal Products Corp. 
(nickel-copper) 
Sintered Metals, Inc. 
(gold, silver, platinum) 


EQUIPMENT SUPPLIERS 


DIES AND TOOLS 
Cemented Carbide Dies 


Allegheny Ludium Steel Corp. 
Carmet Div. 

Champion Tool & Die Co. 

Cleveland Tool & Die Co. 

Arthur Colton Co. 

Diecraft Tool Co. 

Firth Sterling, Inc. 

General Electric Co. 
Metallurgical Products Dept. 

A. Johnson & Co., Inc. 

Kennametal, Inc. 

Kulite Tungsten Co. 

Major Gauge & Tool Co. 

Micro-Carbide Tool & Die Co., Inc. 

Monarch Tool & Gauge Co. 

National Carbide Die Co. 

Powder Metals Research, Inc. 

Sintercast Corp. of America 

John E. Skach Tool Co. 

F. J. Stokes Corp. 

Union Wire Die Corp. 

Vascaloy-Ramet ¢ ‘orp. 

Welded Carbide Tool Co., Inc. 


Special core rods and punches 


Cleveland Teol & Die Co. 
(all types) 
Arthur Colton Co. 
(small press punches and dies 
Diecraft Tool Co. 
(gear, cam and irregular) 
A. Johnson & Co., Inc. 
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(withdrawal tooling) 
Major Gauge & Tool Co. 
Micro-Carbide Tool & Die Co., Inc. 
(gear and cam cores and punch) 
Monarch Tool & Gauge Co. 
(cemented carbide gear punches 
and core rods ) 
National Carbide Die Co. 
(carbide or steel ) 
Sintercast Corp. of America 
John E. Skach Tool Co. 
(carbide or steel) 
F. J. Stokes Corp. 
Vanadium-Alloys Steel Co. 
(drill rod tool steels, die steels, 
high speed steels) 


FURNACES, ELECTRIC 


Abbot Corp. 

Ajax Electrothermic Corp. 
Continental-Industrial Engineers 
Drever Co. 

Electric Furnace Co., The 

Falcon Equipment Co. 
Ferguson Equipment Corp. 
General Electric Co. 

Apparatus Sales Div. 
Haller, inc. 

Harper Electric Furnace Corp. 
C. I. Hayes, Inc. 
Hevi-Duty Electric Co. 
Holcroft & Co. 

Leeds & Northrup Co. 
Lindberg Engineering Co. 
Lithium Co., The 
Mannesmann-Meer, Inc. 
Pereny Equipment Co. 
Posey Iron Works, Inc. 
Industrial Heating Div. 
Sargeant & Wilbur, Inc. 
Sentry Co., The 

F. J. Stokes Corp. 

(vacuum) 

Sunbeam Corp. 

Industrial Furnace Div. 
Sunbeam Equipment Corp. 
Westinghouse Electric Corp. 

Industrial Heating Div. 


FURNACES, FUEL FIRED 


Abbot Corp. 
Continental-Industrial Engineers 
Drever Co. 
Electric Furnace Co., The 
Ferguson Equipment Corp. 
Gas Machinery Co., The 
General Electric Co. 
Apparatus Sales Div. 
Haller, Inc. 
Hevi-Duty Electric Co. 
Holcroft & Co. 
Leeds & Northrup Co. 
Lindberg Engineering Co. 
Lithium Co., The 
A. B. McMahan Co. 
Posev Iron Works, Inc. 
Industrial Heating Div. 
Sargeant & Wilbur, Inc. 
Sunbeam Corp. 
Industrial Furnace Div. 


Sunbeam Equipment Corp. 
Surface Combustion Corp. 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERE 


Anhydrous Ammonia 


American Oil & Supply Co. 
Armour & Co. 
Armour Ammonia Div. 
Henry Bower Chemical Mfg. Co. 
Columbia-Southern Chemical Corp. 
Grand River Chemical Co. 
Hamler Industries, Inc. 
Hercules Powder Co., Inc. 
Kingston Chemical Co., Inc. 
Monsanto Chemical Co. 
Inorganic Chemicals Div. 
Olin Mathieson Chemical Corp. 
Chemicals Div. 
Riverside Chemical Co., Inc. 
Spencer Chemical Co. 
U.S. Industrial Chemicals Co. 
Wittichen Chemical Co. 


Completely Combusted 
{Exo-Thermic) Gas 


Continental-Industrial Engineers 
Drever Co. 
Electric Furnace Co., The 
Ferguson Equipment Corp. 
Gas Machinery Co., The 
General Electric Co. 
Apparatus Sales Div. 
Haller, Inc. 
.. I. Haves, Inc. 
Hevi-Duty Electric Co. 
Holcroft & Co. 
C. M. Kemp Mfg. Co., The 
Lindberg Engineering Co. 
Lithium Co., The 
Sargeant & Wilbur, Inc 
Sunbeam ( /orp. 
Industrial Furnace Div 
Sunbeam Equipment Corp. 
Surface Combustion Corp. 


Partially Combusted 
(Endo-Thermic) Gas 


Continental-Industrial Engineers 
Electric Furnace Co., The 
Ferguson Equipment Corp. 
Gas Machinery Co., The 
General Electric Co. 
Apparatus Sales Div 
Haller, Inc. 
C. I. Haves, Inc. 
Hevi-Duty Electric Co. 
Holcroft & Co. 
Lindberg Engineering Co. 
Lithium Co., The 
Sargeant & Wilbur, Inc 
Sunbeam Corp. 
Industrial Furnace Div. 
Sunbeam Equipment Corp. 
Surface Combustion Corp. 


Dissociated Ammonia 


Continental-Industrial Engineers 
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PUSHER 














MESH BELT 


OINTERING FURNACES 


all types to answer your powder metallurgy needs to best advantage 


HARPER BUILDS THEM ALL: Box, pusher, mesh belt, roller 
hearth, bell, elevator and pit .. . for research, pilot 
plant and full scale production. 

JUST NAME IT! No matter what the powdered metal — 
copper, brass, bronze, iron, iron graphite, tungsten or 
one of the stainless steels —— Harper can supply the 
furnace that will do the sintering job most profitably 
for you. Furnished for manual and automatic opera- 
tion, Harper electric furnaces are equipped with 
molybdenum, silicon carbide and nickel chromium 
alloy heating elements, as well as the proper refrac- 
tories and controls, to match a diversified range of 
temperature and atmosphere requirements. 


TAKE ADVANTAGE OF HARPER EXPERIENCE: The next 
time you are considering the addition or replacement 
of a sintering furnace, you'll find it pays to put it up 
to Harper early in the game—for Harper has the 
background to assist you in your planning. In the 
meantime, for more detailed information, write: 
Harper Electric Furnace Corp., 41 River St., Buffalo 


aT rECTRIC 


HARPER suc 


FOR BRAZING, SINTERING, WIRE ANNEALING, BRIGHT ANNEALING, FORGING AND RESEARCH 
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The proper material for sintered bronze or iron bearings has always been 
a major problem to design men. Now for the first time a chart has been 
engineered, clearly showing the complete chemical, mechanical, and work 
characteristics of a wide range of sintered bearing materials. The best 
material for most applications can be selected by a draftsman: in a 
matter of minutes. Only requests on company stationary will be honored. 


BOUND BROOK 


POWDER METALLURGY BEARINGS + PARTS 





Drever Co. 
Electric Furnace Co., The 
General Electric Co. 

Apparatus Sales Div. 
C. I. Haves, Inc. 
Hevi-Duty Electric Co. 
Lindberg Engineering Co. 
Lithium Co., The 
Sargeant & Wilbur, Inc. 
Sunbeam Corp. 

Industrial Furnace Div. 
Sunbeam Equipment Corp. 
Surface Combustion Corp. 

Liquid Hydrocarbon Decomposition 
Continental-Industrial Engineers 
Electric Furnace Co., The 
General Electric Co. 

Apparatus Sales Div. 

C. I. Haves, Inc. 
Lithium Co., The 
Sunbeam Corp. 

Industrial Furnace Div. 

Sunbeam Equipment Corp. 


IMPREGNATION EQUIPMENT FOR 
SEALING POROUS PARTS 


American Metaseal Corp. 
(polvester, sodium silicate, 
oils, etc. ) 

Curd Enterprizes, 

Multiplastics Div. 
(Vacuum and pressure ) 

Imprex, Inc. 

(vacuum, plastic and metallic 

Polvplastex Impregnation Corp 
(custom impregnator ) 

F. J. Stokes Corp. 

(complete high vacuum systems) 


LABORATORY CONTROL & 
INSPECTION EQUIPMENT 


A. Daigger & Co. 

Federal Classifier Systems, Inc. 

Haller, Inc. 
(tensile and compression testing 
machines) 

Loomis Engineering & Mfg. Co 
(laboratory presses ) 


LUBRICANTS 


(Die & Powder) 


Acheson Colloids Co. 
American Cyanamid Co. 
Capital City Products Co., The 
(Sterotex ) 
Leffingwell Chemical Co. 
National Diamond Lab. 
Nopco Chemical Co. 
(stearates, svnthetic high melting 
waxes 
M. W. Parsons-Plymouth, Inc. 
(zinc stearate, calcium stearate, 
lithium stearate, barium stearate) 
Sun Chemical Corp. 
Warwick Chemical Co. Div 
Whittaker, Clark & Daniels, Inc. 
Circle No. 16 on Reader Service Card 
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Witco Chemical Co. 


MIXING & BLENDING EQUIPMENT 


Anglo American Mill Corp. 
R. N. Bailey & Co., Inc. 
Baker Perkins, Inc. 
Capitol Products Corp. 
Read Standard Div. 
Cleveland Mixer Co., The 
Arthur Colton Co. 
]. H. Day Co. Div., The 
Cleveland Automatic Machine 
Haller, Inc. 
Mannesmann-Meer, Inc. 
(impeller type) 
A. B. McMahan Co. 
Mercer-Robinson Co., Inc 
National Engineering Co. 
Simpson Mix Muller Div. 
Sturtevant Mill Co. 
(revolving drum ) 
Taunton Engineering Works 


PRESSES, HYDRAULIC 


For forming green compacts. 


American Brake Shoe Co. 
Denison Engineering Div. 

American Steel Foundries 
Elmes Engineering Div 

Baldwin-Lima-Hamilton Corp. 
Hamilton Div. 

Baldwin-Lima-Hamilton Corp 
Loewy Hydropress Div 

E. W. Bliss Co. 

Clifton Hvdraulic Press Co 

Haller, Inc. 

International Sales Management Co 

A. Johnson & Co., Inc. 

Kux Machine Co. 

Lake Erie Machinery Corp 

Logan Engineering Co. 

Loomis Engineering & Mfg. Co 
(laboratory ) 

M & N Hvdraulic Press Co., Inc 

Mannesmann-Meer, Inc. 

Oliver Corp., The 
A. B. Farquhar Div. 

Standard Machinery Co. 

F. J Stokes Corp. 


For coining sintered compacts. 


American Steel Foundries 

Elmes Engineering Div. 
E. W. Bliss Co. 

Clifton Hvdraulic Press Co. 
Haller, Inc. 
Hannifin Co. 

A Div. of Parker-Hannifin Corp 
International Sales Management Co. 
Kux Machine Co. 

M & N Hydraulic Press Co., Inc 
Mannesmann-Meer, Inc. 
Oliver Corp., The 

A. B. Farquhar Div. 

Standard Machinery Co. 
F. J. Stoxes Corp. _ 


PRESSES, MECHANICAL 
For forming green compacts 


Arnhold Ceramics, Inc. 
Baldwin-Lima-Hamilton Corp. 
Hamilton Div. 
E. W. Bliss Co. 
Arthur Colton Co. 
Haller, Inc. 
A. Johnson & Co., Inc. 
Johnson Machine & Press Corp 
Kux Machine Co. 
Mannesmann-Meer, Inc. 
Mansol Ceramic Co. 
A. B. McMahan Co. 
Minster Machine Co., The 
Oliver Corp., The 
A. B. Farquhar Div. 
F. J. Stokes Corp. 
Walsh Press & Die Co. 
Div. of American Gage & 
Machine Co 


For coining sintered compacts. 


E W. Bliss Co 
Haller, Inc. 
A. Johnson & Co., Inc. 
Johnson Machine & Press Corp 
Kux Machine Co. 
Mannesmann-Meer, Inc 
Minster Machine Co., The 
Oliver Corp., The 
A. B. Farquhar Div 
F. J. Stokes Corp. 
Walsh Press & Die Co 
Div. of American Gage & 
Machine Co 


PYROMETERS & PYROMETRIC 
EQUIPMENT 


Compensating Lead Wire 


Barber-Colman Co 
Wheelco Instruments Div 
R. A. Ekstrom Co. 
General Electric Co 
Apparatus Sales Div. 
Claud S. Gordon Co. 
Illinois Testing Laboratories, Inc 
Leeds & Northrup Co 
Minneapolis-Honey well Regulator Co 
Brown Instruments Div 
Pyrometer Instrument Co. 
Arklav S. Richards Co., Inc 
Service Associated, Inc 
West Instrument Corp 


Fuel Failure Protective Devices 


For Fuel Fired Furnaces 


Barber-Colman Co. 
Wheelco Instruments Diy 
General Electric Co. 
Apparatus Sales Div 
Illinois Testing Laboratories, Inc. 
Minneapolis-Honeywell Regulator Co 
Brown Instruments Div. 
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Leeds & Northrup Co. 

Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 

West Instrument Corp. 


Millivoltmeter Type 


Barber-Colman Co. 
Wheelco Instruments Div. 
R. A. Ekstrom Co. 
General Electric Co. 
Apparatus Sales Div. 
Illinois Testing Laboratories, Inc. 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 
Pyrometer Instrument Co., Inc. 
Simpson Electric Co. 
West Instrument Corp. 


Thermocouples 


Barber-Colman Co. 
Wheelco Instruments Dis 
(all kinds) 
R. A. Ekstrom Co. 
General Electric Co. 
Apparatus Sales Div. 
Claud S. Gordon Co. 
Illinois Testing Laboratories, Inc. 
Kennametal, Inc. 
(titanium carbide ) 
Leeds & Northrup Co. 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div 
Pyrometer Instrument Co 
Arklay S. Richards Co., Inc 
Service Associated, Inc. 
(all calibrations and stvles of 
construction ) 
Simpson Electric Co. 
West Instrument Corp. 
Winslow Co., Inc., The 


( bayonet ) 


PLAST-IRON 
POWDERS 


Optical Pyrometers 


Claud S. Gordon Co. 
Leeds & Northrup Co. 
Pyrometer Instrument Co. 


Potentiometer Type 


REPLACE WITH 


B-280 


Standard 80 Mesh Iron Powder 


Barber-Colman Co. 
Wheelco Instruments Div. 
General Electric Co. 
Apparatus Sales Div. 
Leeds & Northrup Co. 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 
Pyrometer Instrument Co. 
West Instrument Corp. 
Winslow Co., Inc., The 


IMPROVE WITH 


B-281 


Phos Enriched 
80 Mesh Iron Powder 


Thermocouple Failure Protective 


Program Controllers Devices 


Barber-Colman Co. 
Wheelco Instruments Div. 
General Electric Co. 
Apparatus Sales Div. 


Barber-Colman Co. 
Wheelco Instruments Div. 

General Electric Co. 
Apparatus Sales Div. 





ECONOMIZE WITH 


B-270 


35 Mesh Reduced Iron Powder 


PM 9d 


Remet Powdered Metal Part 


cuts 


DESIGN 


and 


MACHINING 


costs 
for Bonney Forge and Tool Works 


Send for Technical Data 
and Working Sample 


R. L. Huston, Chief Engineer for Bonney, 
says, “We went to a powdered metal part 
on our shifter because the cost of machin- 


PLASTIC 
METALS 


National-U_S. 
Radiator ( orporation 


JOHNSTOWN, PA. 
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ing this part from steel would have been 
prohibitive. Also, we would have had to 
change the entire design of our ratchet. 
We contacted no less than a dozen fab- 
ricators of powdered metal. Reese Metal 
Products Corp. was the only  establish- 
ment able or interested in tackling this 
problem with us.” 


Bonney now uses Remet shifters in 
seven of their ratchets. The sintered 
Remet parts are copper infiltrated 
iron. 


More and more design and produc- 
tion men each year rely on Remet 
services to help solve problems. 


FREE BROCHURE “How fo Cut Precision Parts Cost with the Remet 
Powdered Metal Process’ shows how the Reese Corp. can help 


you. Send for your copy toda 


emet 


W METAL PRODUCTS CORPORATION 


537 Howard Ave., Lancaster 10, Penna. 


y- 


Gears * Pinions * Cams * Ratchets 
“Oilless” Bearings * Bushings * Ma- 
chine and Structural Parts in 
COPPER * BRASS * IRON * ALLOY 
STEEL * NICKEL SILVER * COPPER 
INFILTRATED IRON 
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The Stokes Model 640 powder metal 
compacting press in National Cash 
Register Company's Dayton, Ohio, 
plant. NCR's philosophy—"The pow- 
der metal part must be of equal or 
better strength than a part fabricated 
from wrought material.” 
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National Cash Register rings up 


savings through powder metallurgy... 


The Stokes Model 640 50-ton powder metal press, at the 
Dayton, Ohio, plant of National Cash Register Com- 
pany, has proved a valuable tool in the production of 
precision gears and parts for cash registers and account- 
ing machines. In 1957, over 250 different high-density 
parts were made by powder metallurgy—in early ’58, 
47 additional parts went into production. 


The economic benefits of this process have also been 
proved. A cost analysis of 54 parts shows substantial 
savings per year through lower direct labor costs in 
machining and inspection. More complex parts are 
continually being introduced—parts with hubs, steps, 
and thin projections—made possible by press equip- 
ment such as the Stokes 640. 


The Stokes Model 640 offers up to five press motions 
with independently adjustable compression, fill and 


Powder Metal Press Division 


F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


ejection points . . . each with direct reading position 
inditators calibrated to .001’’. This set-up versatility is 
teamed with operating simplicity that enables eco- 
nomical long or short runs, and permits easy re-runs of 
jobs on which set-up standards have been established. 


Investigate the proved potential of powder metal press- 
ing ... not only for ways to cut costs and save metal 
over conventional machining, but also for ways to get 
properties of metals, alloys and mixtures not attainable 
by other techniques. Ask for a production and economic 
analysis on your own parts. Stokes’ facilities include 
sample production, punch and die design and fabrica 
tion, and operator instruction. Stokes Engineering 
Advisory Service is ready to serve your powder metal- 
lurgy needs, whether large or small. 
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Illinois Testing Laboratories, Inc. 
Leeds & Northrup Co. 


Minneapolis-Honeywell Regulator Co. 


Brown Instruments Div. 
West Instrument Corp. 


Thermocouple Protective Tubes 


Barber-Colman Co. 
Wheelco Instruments Div. 
(all conventional types ) 
R. A. Ekstrom Co. 
General Electric Co. 
Apparatus Sales Div. 
Claud S. Gordon Co. 
Illinois Testing Laboratofies, Inc. 
Leeds & Northrup Co. 


Minneapolis-Honeywell Regulator Co. 
Brown Instruments Div. 

Morganite, Inc. 

Arklay S. Richards Co., Inc. 

Service Associated, Inc. 
(metal, ceramic, quartz, 
carborundum ) 

West Instrument Corp. 


SCREENING EQUIPMENT 


R. N. Bailey & Co., Ine. 

Arthur Colton Co. 

]. H. Day Co. Div., The 
Cleveland Automatic Machine 
Co., The 











The New Home Of 
Quality Metal Powders 


ALUMINUM 
BRASS, LEADED BRASS 
COPPER POWDER-GRAIN and FLAKE 
NICKEL SILVER 
INFILTRATING POWDERS 


Composition and mesh to meet spe- 
cific requirements. Selection range 
offering powders to match the part. 


ronze 


Powder Works, Ine. 


FLEMINGTON, N. J. 
Phone: FLemington 990 











For more information circle No. 89 on the Reader Service Card 
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Exolon Co., The 

B. F. Gump Co. 
(rotary motion ) 

A. B. McMahan Co. 

Mercer-Robinson Co., Inc. 

F. J. Stokes Corp. 

W. S. Tyler Co., The 
(industrial — electrically and me- 
chanically vibrated screens: 
laboratorv-Sieves and Sieve 
shakers ) 


POWDER SUPPLIERS 


ALUMINUM 


Atlantic Powdered Metals, Inc. 

Belmont Smelting & Refining 
Works, Inc. 

Metals Disintegrating Co., Inc. 

Reade Mfg. Co., Inc. 

Revnolds Metals Co. 

U. S. Bronze Powder Works, 


BRASS 
80-20 


Belmont Smelting & Refining 
Works, Inc. 

Glidden Co., The 
Chemicals-Pigments-Metals Div. 

Charles Hardy, Inc. 

Metal Atomizing & Processing Corp. 
Ltd. 

New Jersey Zinc Co., The 

Powder Metallurgy Ltd. 

U. S. Bronze Powder Works, Inc. 

70-30 

Atlantic Powdered Metals, Inc 

Belmont Smelting & Refining 
Works, Inc 

Glidden Co., The 
Chemicals-Pigments-Metals Div. 

Charles Hardy, Inc. 

Metal Atomizing & Processing Corp. 

Ltd. 

New Jersey Zinc Co., The 

Powder Metallurgy Ltd. 

U. S. Bronze Powder Works, Inc. 

60-40 

Belmont Smelting & Refining 
Works, Inc. 

Glidden Co., The 
Chemicals-Pigments-Metals Div. 

Charles Hardy, Inc. 

Metal Atomizing & Processing Corp 

Ltd. 

New Jersey Zinc Co., The 

Powder Metallurgy Ltd. 

U. S. Bronze Powder Works, Inc. 


BRASS 
Others 


Atlantic Powdered Metals, Inc 
(flake brass 

Metal Powder & Chemical Wks., In« 
(flake brass powders 

Metals Disintegrating Co., Inc. 
(atomized brass) 

U. S. Bronze Powder Works, Inc. 
(iron bearings brass, leaded brass) 





DENIS ONAecrcces... 


a new hydraulic COMPACTING Multipress line 
in capacities from 2 to 75 tons 


ELIMINATES SCRAP LOSS 

Hydraulic ram pressure and speed 
controls are adjustable up and down. 
Timing prevents fracture of parts 
(due to vacuum) at time of ejection. 


UNIFORM FILL AND DENSITY 
produce duplicate, uniform quality 
from part-to-part . . . even for thin, 
ring-type parts. Production is done 
to extremely close tolerances. Three 
exclusive features help make this 
possible: Ram pressure reversal, 
retractable core pin and two types of 
feeders available . . . rotary agitator 
or vibratory grid. 


BUILT-IN SAFETY — Adjustable 
limit-switch settings and positive 
stop regulation guard the sequence 
operational cycle of the 3 hydraulic 
rams. Overloading the die is pre- 
vented—resulting in longer die life 
with less breakage. 


UNIFORM CROSS-SECTIONAL 
DENSITY of compacted parts is 
assured by application of double-end 
pressure. And, where necessary to 
improve density, exclusive Vibratory 
Ram Action can also be applied. 


ADJUSTABLE FILL FEATURE 
allows adjustment of the volume 
capacity of the die even while the 
press is in operation. Result is fast, 
simple setup changes—and ability to 
compensate for variations in material 
(particle size, moisture content, etc.) 
from batch to batch. 





New Hydraulic Compacting Presses ... from Denison HYDRAULIC PRESSES 
feature exclusive shuttle-feed with rotary agitator for compact- PUMPS ¢ MOTERS + COMTEUIS 
ing—powdered metal, plastics, “teflon”, ceramics, food products, 

chemicals, pharmaceuticals, carbon, asbestos, ground cork, E y hTe), 
powdered glass, plastic-impregnated fibrous material, uranium D 

oxide, fertilizer, abrasives. Denison Multipress offers fabricators ae. dn e@}il icA 


many unique quality-control, cost-saving production advantages. 


. ° . . Denison, Denison HydrO!Lics, and Multipress are 
Write for full details in Bulletin M-11-B registered trademarks of Denison Eng. Div., ABSCO 


DENISON ENGINEERING DIVISION Denison Stocking Branch Offices: 
DETROIT LOS ANGELES NEWARK 
American Brake Shoe Co. CLEVELAND HOUSTON ATLANTA 
1180 Dublin Road 2 Columbus 16, Ohio CHICAGO 
For more information circle No. 31 on the Reader Service Card 
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COPPER 
Atomized 


Atlantic Powdered Metals, Inc. 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 
Greenback Industries, Inc. 
Malone Metal Powders, Inc. 


Metal Atomizing & Processing Corp. 


Ltd. 
New Jersey Zinc Co., The 
U. S. Bronze Powder Works, Inc. 


Electrolytic 
American Metal Climax, Inc. 
Belmont Smelting & Refining 
Works, Inc. 
Malone Metal Powders, Inc. 
U. S. Bronze Powder Works, Inc. 


Other Types 
Atlantic Powdered Metals, Inc. 
(flake copper ) 
Charles Hardy, Inc. 
(chemically prec.) 
Malone Metal Powders, Inc. 
Metal Powder & Chemical Wks., Inc 
(flake copper powders ) 
Metals Disintegrating Co., Inc. 
(reduced oxide from electrolytic) 
National Lead Co. 
(chemically precipitated ) 
U. S. Bronze Powder Works, Inc. 
(flake copper) 
Whitaker Metals Corp. 
(precipitated ) 
; Sponge 
Glidden Co., The 
Chemicals-Pigments-Metals Div. 
Greenback Industries, Inc. 


IRON 
Atomized 


Easton Metal Powder Co., Inc. 
Ferrum Limited 
Foote Mineral Co. 
Hoeganaes Sponge Iron Corp. 
Vanadium-Alloys Steel Co. 
Carbony! 
Antara Chemicals 
Div. of General Aniline & 
Film Corp. 
Belmont Smelting & Refining 
Works, Inc. 
Charles Hardy, Inc. 
National Moldite Co. 
Decarburized Cast Iron 
Vanadium-Alloys Steel Co. 
Electrolytic 
Foote Mineral Co. 
Charles Hardy, Inc. 
A. Johnson & Co., Inc. 
National-U.S. Radiator Corp. 
Plastic Metals Div. 


Hydrogen Reduced 
Alan Wood Steel Co. 
Belmont Smelting & Refining 
Works, Inc. 
Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
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Magnetic Powders, Inc. 
National Moldite Co. 
Pyron Corp. 
Republic Steel Corp. 
Metal Powder Div. 
C. K. Williams & Co. 
Sponge 
Belmont Smelting & Refining 
Works, Inc. ’ 
Ferrum Limited 
Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
Metal Powders, Ltd. 
Micronized Metals, Inc. 
National Moldite Co. 
National-U.S. Radiator Corp. 
Plastic Metals Div. 


Others 

Belmont Smelting & Refining 

Works, Inc. 

(cast iron powder) 
Magnetic Powders, Inc. 

(hydrogen annealed ) 
Metal Powders, Ltd. 

(copper nickel iron, molybdenum 

nickel iron, sponge iron — annealed) 
Metals Disintegrating Co., Inc. 

(milled fiake iron, iron oxide) 
Republic Steel Corp. 

Metal Powder Div. 

(Pre-blends with Cu, Cu & C, or C) 
Vanadium-Alloys Steel Co. 

(silicon irons, aluminum irons, nickel 

irons) : 
C. K. Williams & Co. 


(iron oxides for magnetic ferrites ) 


LEAD 


Belmont Smelting & Refining 
Works, Inc. 

Glidden Co., The 
Chemicals-Pigments-Metals Div. 

Metals Disintegrating Co., Inc. 

Powder Metallurgy Ltd. 

National Lead Co. 


NICKEL 


Belmont Smelting & Refining 
Works, Inc. 

Foote Mineral Co. 

International Nickel Co., Inc., The 

Metal Atomizing & Processing Corp. 
Ltd. 

Metals Disintegrating Co., Inc. 

Micronized Metals, Inc. 

National Lead Co. 

National-U.S. Radiator Corp. 
Plastic Metals Div. 

Pyron Corp. 

Sherritt Gordon Mines Ltd. 

Vanadium-Alloys Steel Co. 


NICKEL SILVER 


Belmont Smelting & Refining 
Works, Inc. 
Charles Hardy, Inc. 


Metal Atomizing & Processing Corp. 


Ltd. 


Metals Disintegrating Co., Inc. 
New Jersey Zinc Co., The 
Powder Metallurgy Ltd. 
Reade Mfg. Co., Inc. 


STEEL 
High Alloy 


Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
Metal Atomizing & Processing Corp. 
Ltd. 
Uniworld Research Corp. of America 
Vanadium-Alloys Steel Co. 
Low Alloy 
Charles Hardy, Inc. 
Hoeganaes Sponge Iron Corp. 
Pyron Corp. 
Republic Steel Corp. 
Metal Powder Div. 
Vanadium-Alloys Steel Co. 


Plain Carbon 
Charles Hardy, Inc. 
Metal Powders, Ltd. 
Vanadium-Alloys Steel Co. 


Stainless 


Alloy Metal Powders, Inc. 

Charles Hardy, Inc. 

Hoeganaes Sponge Iron Corp. 

Metal Atomizing & Processing Corp. 
Ltd. 

Metals Disintegrating Co., Inc. 
Micronized Metals, Inc. 
Vanadium-Alloys Steel Co. 


TIN 


American Metal Climax, Inc. 

Belmont Smelting & Refining 
Works, Inc. 

Glidden Co., The 
Chemicals-Pigments-Metals Div. 

Greenback Industries, Inc. 

Charles Hardy, Inc. 

Metal Atomizing & Processing Corp. 

Ltd. 

Metals Disintegrating Co., Inc. 

National Lead Co. 

Powder Metallurgy Ltd. 

Reade Mfg. Co., Inc 


ZINC 


Belmont Smelting & Refining 
Works, Inc. 

Glidden Co., The 
Chemicals-Pigments-Metals Div. 

Charles Hardy, Inc. 

Metals Disintegrating Co., Inc. 

New Jersey Zinc Co., The 

Powder Metallurgy Ltd. 

Reade Mfg. Co., Inc. 


METAL POWDERS 
Others 


American Metal Climax, Inc. 
(bronze filter powders, copperbase 
alloys, electrolytic silver, atomized 
solders) 

Brush Beryllium Co. 
(beryllium, beryllium oxide ) 





BOOST PRODUCT APPEAL with OILITE 





This “best seller” automatic washer is more Oilite filter-diffusers are now boosting the sale 
reliable, more economical with Oilite oil- of new air tools by making them practically 
cushioned bearings. “noiseless”. 


Dust. grit, shocks — plus payloads up to 34 This self-lubricating Oilite bearing refused to 
tons — are all in a day’s work for these tough fail even after 125 years’ service in accelerated 
Oilite bearings. life tests. 


Quality-built OILITE®* bearings, parts and fil- ready-to-use, close tolerance shapes. Amplex 

ters help sell many products by improving engineering, research and production know-how 

performance and keeping costs down. Mass- can probably help you. Why not contact your 

produced at Amplex’s 2 modern plants, even the Oilite representative today? Look for him in 

__ most intricate parts are die-pressed directly into the Yellow Pages under “bearings—Oilite” or 
Ph \ * Only Chrysler Makes Oilite write Dept. L-4. 


LOD : 
(eiwets 7 he mest: trusted name in powder metaliirgy / 


since soze ((G ) AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 
SELF-LUBRICATING BEARINGS © PRECISION PARTS ¢ METAL FILTERS © FRICTION UNITS 
For more information Circle No. 19 on the Reader Service Card 
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economy...speed... 


in volume production 
of complex parts... 


The photograph shows a bearing support plate for a new line of power tools 
manufactured and marketed by a large and very capable organization. 


The complex nature of the part is apparent at a glance and the cost of 
machining such a part is evident to the eye of engineer and designer. 


It is on parts of this nature that powder metallurgy offers its greatest ad- 
vantages and its greatest opportunities for the future. 


Such parts require most careful designing of the tooling from which they 
are produced, plus painstaking and tedious effort until the part can finally 
be produced in volume. 


A manufacturer with such requirements naturally turns to Bunting where 
the necessary persistence until success is achieved is one of the Company’s 
recognized characteristics. 


For the unusual, as well as the usual, in bearings, bushings, bars and special 
parts of cast bronze or sintered metals, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed 
Product Engineering Department are at your command without 
cost or obligation for research or aiding in specification of bear- 
ings or parts made of cast bronze or sintered metals for special 
or unusual applications. 


. 2h 0t Wile Gor Your COpy Of... 


Bunting's “Engineering Handbook on Powder Metallurgy” and 
Catalog No. 58 listing 2227 sizes of completely finished cast bronze 
and sintered oil-filled bronze bearings available from stock. 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio EVergreen 2-3451 


= 
® S 
Branches in Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 


CAST BRONZE OR SINTERED METALS. 
For more information circle No. 15 on the Reader Service Card 
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Federal-Mogul-Bower Bearings, Inc. 
(copper-lead and bronze atomized 
powders ) 

Foote Mineral Co. 

(chromium, electrolytic manganese, 

zirconium ) 

Greenback Industries, Inc. 

(bronze powder, leaded bronze 

powder ) 

Handy & Harman 
(silver and gold powder ) 

Charles Hardy, Inc. 

(cobalt, molybdenum) 

Hoeganaes Sponge Iron Corp. 

(any made to customer 

specifications) 

Kulite Tungsten Co. 

(tungsten, molybdenum, cobalt ) 
Metal Atomizing & Processing Corp. 
Ltd. 

(bronzes — straight Cu-Sn and pre- 

cipitation — hardening bronzes) 

Metal Hydrides, Inc. 

(zirconium hydride — Grade R and 

Grade C, titanium hydride pow- 

der, chromium nickel pre-alloyed 

powder, titanium copper powder, 
zirconium copper ) 

Metals Disintegrating Co., Inc. 
(babbitt— atomized, bronze—atom- 
ized, chromium—milled, filter—spe- 
cial, manganese—milled, nickel-iron 
—reduced, silicon — milled, silver — 
atomized—milled, solder—atomized, 
solder—low temperature—atomized, 
titani illed from sponge, silver 
solder) 

Metals and Residues, Inc. 
(molvbdenum, tungsten ) 

National Lead Co. 

(cobalt ) 

Nationel—U. S. Radiator Corp. 

Plastic Metals Div. 

(manganese, silicon) 

New Jersey Zinc Co., The 
(bronzes) 

Powder Metallurgy Ltd. 

(copper/lead, bronze, solder, 

copper base alloys, alloy powders — 

non-ferrous) 

Powder Metals Research, Inc. 

(tungsten, molybdenum, cobalt 
Sherritt Gordon Mines Ltd. 

(cobalt ) 

Shieldalloy Corp. 

(tantalum carbide, columbium car- 

bide, tungsten-titanium carbide, 

titanium carbide, chromium car- 
bide, tungsten carbide, tungsten 
powder ) 

Sylvania Electric Products, Inc. 
(tungsten, molybdenum ) 

United International Research, Inc. 

(pure, air-stable titanium ) 





U. S. Bronze Powder Works, Inc. 
(iron bearing brass, leaded brass) 

Uniworld Research Corp. of America 
(“SR” Steel ) 

Vanadium-Alloys Steel Co. 
(special iron, nickel, cobalt base 
powders) 
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COMPONENTS FABRICATORS 


Adamas Carbide Corp. 
Kenilworth, N. J. 

Aerovox Corp. 

Crowley Div. 
1 Central Ave. 
West Orange, N. J. 

Allegheny Ludium Steel Corp. 
20th Floor Oliver Bidg. 
Pittsburgh, Pa. 


Allied Products Corp. 
Powdered Metal Parts Div. 
456 E. Cady 
Northville, Mich. 

American Brake Shoe Co. 
5400 W. 130 
Cleveland, O. 


American Powdered Metals, Inc. 


7 Philip PI. 
North Haven, Conn. 

American Sinteel Corp. 

Sub. of The Mueller Brass Co. 
1019 Saw Mill River Rd. 
Yonkers, N. Y. 

Arnold Engineering Co., The 
P.O. Box G 
Marengo, Ill. 

Arrow Sintered Products Co. 
1900 S. Kostner Ave. 
Chicago, Illinois 

Asco Sintering Corp. 

7799 Telegraph Rd. 
Los Angeles, Cal. 

Bassick Co., The 
3045 Fairfield Ave. 
Bridgeport, Conn. 


Bound Brook Oil-less Bearing Co. 


Bound Brook, N. J. 
Brockway Pressed Metals, Inc. 
921 Clark 
Brockway, Pa. 
Bunting Brass and Bronze Co. 
715 Spencer St. 
Toledo, O. 
Burgess-Norton Mfg. Co. 
737 Peyton 
Geneva, Il. 
Carbidie, Inc. 
27 Hillview Ave. 
Latrobe, Pa. 
Carbon City Products Co., Inc. 
Ford Rd. 
St. Marys, Pa. 
Ceromet, Inc. 
16233 Gale Ave. 
La Puente, Cal. 


Chicago Powdered Metal Products Co. 


97 Waveland Ave. 


Schiller Park, Ill. 


Chrysler Corp. 

Amplex Div. 
P.O. Box 2718 
Detroit, Mich. 


Cleveland Graphite Bronze 

Div. of Clevite Corp. 
17000 St. Clair Ave. 
Cleveland, O. 

Clevite Limited 
1177 Talbot St. 

St. Thomas, Ont., Can. 
Compacted Metals Corp. 
99 Greenwood Ave. 

Waukegan, Ill. 

Custom Components, Inc. 
P. O. Box 248 
Caldwell, N. J. 


Detroit Alum. & Brass Corp. 


3975 Christopher Ave. 

Detroit, Mich. 
Deva-Metal Div. 

445 Fifth Ave. 

Paterson, N. J. 

Dixon Sintaloy, Inc. 

535 Hope 

Stamford, Conn. 

Eaton Mfg. Co. 
Powdered Metals Div. 

325 Jay St. 

Coldwater, Mich. 
Eberhart Steel Products 
Powdered Metals Div. 

317 E. Jefferson Blvd. 

Mishawaka, Ind. 

Elco Sintered Allovs Co., 

Brussels St. 

St. Marys, Pa. 
Engelhard Industries Inc. 
Baker Contact Div. 

207 Grant Ave. 

East Newark, N. J. 
Engineered Plastics, Inc. 
American Sinterings Div. 

P.O. Drawer P. 


Watertown, Conn. 


Fansteel Metallurgical Corp. 
North Chicago, Il. 

Federal-Mogul-Bower Bearings, Inc. 
11031 Shoemaker Ave. 
Detroit, Mich. 


Ferro Powdered Metals, Inc. 
Box 312 
Salem, Ind. 

Ferroxcube Corp. of America 
Saugerties, N. Y. 

Firth Sterling, Inc. 
3113 Forbes St. 
Pittsburgh, Pa. 


Ford Motor Co 
Rawsonville Plant 
McKean & Textile Rd. 
Ypsilanti, Mich. 

General Ceramics Corp. 
Crowsmill Rd. 
Keasbey, N. J. 

General Electric Co. 

Magnetic Materials Sec. 
Edmore, Mich. 

General Electric Co. 

Metallurgical Products Dept. 
11179 E. 8 Mile Rd. 
Detroit, Mich. 

General Metals Powder Co., The 
130 Elinor Ave. 
Akron, O. 

General Sintering ¢ orp. 
3907 Wesley Terrace 
Schiller Park, Ill. 

Gibson Electric Co. 

Box 547 
Delmont, Pa. 

Globe Industries, Inc. 

Supermet Div. 

1468 Cincinnati St. 
Dayton, O. 

Haller, Inc. 

16580 Northville, Rd. 
Northville, Mich. 

Handy & Harman 
82 Fulton 
New York, N. Y. 

Indar Corp. 

2215 Alvord 
Indianapolis, Ind. 

Indiana Steel Products Co., The 
405 Elm St. 
Valparaiso, Ind. 

International Powder Metallurgy 

Co., Inc. 

439 W. Main 
Ridgway, Pa. 


International Powder Metallurgy, Inc. 


Rocky Mountain Metals Div., Inc. 
3200 N. Century Ave. 
Colorado Springs, Colo. 

Johnson Bronze Co. 

500 S. Mill 
New Castle, Pa. 

Kennametal, Inc 
Llovd Ave. 

Latrobe, Pa. 

Keystone Carbon Co. 
State St. 

St. Marys, Pa. 

Kruse & Slattery, Inc. 
1492 Haddon Ave. 
Camden, N. J. 
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ON IMPACT TESTING... 


This report is the first of a series to be released Republic Iron Powder Types CDF, MS, and 


by Republic Steel. Other data, normally | HS6460.Information relative to fatigue, creep 
associated with wrought steel products, are _ rupture, dilatometric values, electron micro- 
now being developed and accumulated on scope studies, and radioactive trace element 
the physical property characteristics of tests will be forthcoming in the near future. 
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Preliminary impact Test Data on 
Type HS6460 High Strength Powder 





SET 1—COMBINED CARBON 0.20% 


BRIQUETTING SINTERED NOTCHED IMPACT UNNOTCHED IMPACT 
PRESSURE DENSITY STRENGTH STRENGTH 


60,000 6.33 15 in-ib 63 in-lb 
80,000 6.68 22 in-lb 105 in-lb 
100,000 6.83 25 in-ib 130 in-Ib 


SET 2—NO CARBON ADDED 


60,000 6.42 22 in-lib 101 in-ib 
80,000 6.78 35 in-ib 166 in-Ib 
100,000 6.96 43 in-lb 200 in-ib+* 


* (value exceeded capacity 
of impact tester) 





Procedure Used to Obtain Impact Test Results 


Material—Type HS6460 with 1% zinc stearate. minutes at heat (extended time because 
Single press and sintered standard Izod Bars. _ of size). 

Sintering conditions for set 1—Endothermic Sintering conditions for set 2—Hydrogen 
atmosphere, dew point +30°F, 2050°F, 45 atmosphere, 2050°F, 45 minutes at heat. 


FREE BOOK — Properties of Republic Type HS6460. This 

preliminary information illustrates the performance of a 

typical lot of HS6460, the powder especially developed by 

Republic to provide excellent carbon compatability for 

higher stressed structural parts—plus the advontage of 

excellent heat treat response. Write Republic Steel, Dept. 

PM-7577, 1441 Republic Building, Cleveland 1, Ohio, for Photograph shows single press and sintered Izod Bars after impact testing 
your copy. Ask for ADV. 1028. at 200 in—lb+. Bars did not break. 


Visit us at the Republic Steel Booth, ¢ 20, 1959 Powder Metallurgy Show, April 20-22, Sheraton- Cadillac Hotel, Detroit, Michigan 


REPUBLIC STEEL @&: 


GENERAL OFFICES + CLEVELAND 1, OHIO 


Welds Widest Remge of Studland, Stools and, Sto Procite 


For more information circle No. 83 on the Reader Service Card 
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Kulite Tungsten Co. 
1040 Hoyt Ave. 
Ridgefield, N. J. 

Kwikset Powdered Metal Products 
516 E. Santa Ana 
Anaheim, Cal. 

Lux Clock Mfg. Co., Inc. 
95 Johnson St. 
Waterbury, Conn. 

Magnetic Core Corp. 
John & Lawrence Sts. 
Newburgh, N. Y. 

Magnetics, Inc. 

East Butler, Pa. 

P. R. Mallory & Co., Inc. 
72 S. Gray St. 
Indianapolis, Ind. 

Mallory-Schwarzkopf Metals, Inc. 
320 Yonkers Ave. 
Yonkers, N. Y. 

A. B. McMahan Co. 

693 Raymond Ave. 
St. Paul, Minn. 

Merriman Bros., Inc. 

185 Amory 
Boston, Mass. 


Metal Ceramics Powdered Metal Prod. 


1511 Mannheim Rd. 
Melrose Pk., Ill. 


Metal Powder Products, Inc. 
P. O. Box 189 P 
Logan, O. 

Metroloy Co. 

25 Locust Ave. 
North Arlington, N. J. 

Micro Metallic Corp. 

30 Sea Cliff Ave. 
Glen Cove, N. Y. 

Micrometals 
72 E. Montecito Ave. 
Sierra Madre, Cal. 

Midwest Sintered Products Corp. 
13605 S. Halsted 
Chicago, III. 

Moraine Products Div. 

General Motors Corp. 

1420 Wisconsin Blvd. 
Dayton, O. 

Mueller Brass Co. 

Port Huron, Mich. 

National Diamond Lab. 

619 South St. 
Peekskill, N. Y. 

National Molded Products, Inc. 
40-42 S. St. Marvs St. 
St. Marys, Pa. 

National Moldite Co. 

250 South St. 
Newark, N. J. 

Neosid (Canada) Ltd. 
10 Vansco Rd. 
Toronto, Ont., Can. 

Norwalk Powdered Metals, Inc. 
Muller Park 
Norwalk, Conn. 

Pacific Sintered Metals Co. 
633 Isis Ave. 

Inglewood, Cal. 
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Parker White Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 

Permag Corp. 

214 Taafte Place 
Brooklyn, N. Y. 

Perth Metal Industries Ltd. 
128 Monteith Ave. 

Box 154 
Stratford, Ont., Can. 

Picco, Inc. 

72 E. Montecito 
Sierra Madre, Calif. 

Powder Alloys Corp. 

316 Colfax Ave. 
Clifton, N. J. 

Powder Metal Products, Inc. 
500 S. St. Marys 
St. Marys, Pa. 


Powder Metals Research, Inc. 


1036 Hoyt Ave. 
Ridgefield, N. J. 
Powdercraft Corp. 
746 Hayne St. 
Spartanburg, S. C. 
Precision Metal Products Co. 
P. O. Box 129 
Ellwood City, Pa. 
Presmet Corp., The 
i112 Harding 
Worcester, Mass. 
Pure Carbon Co., Inc. 
Hall Avenue 
St. Marys, Pa. 
Py roferric Co., Inc. 
621 E. 216th St. 
New York, N. Y. 
Quality Components, Inc. 
St. Marys, Pa. 
Radio Cores, Inc. 
9540 Tulleyv Ave. 
Oak Lawn, III. 
Raybestos-Manhattan, Inc. 
61 Willett 
Passaic, N. J. 
Ravbestos-Manhattan, Inc. 
Wabash Div. 
Crawfordsville, Ind. 
Reese Metal Products Corp. 
537 Howard Ave. 
Lancaster, Pa. 
St. Marys Carbon Co. 
State Avenue 
St. Marys, Pa. 
Sintercast Corp. of America 
134 Woodworth Ave. 
Yonkers, N. Y. 
Sintered Metals, Inc. 
3400 Washington St. 
Boston, Mass. 
Stackpole Carbon Co. 
Stackpole St. 
St. Marvs, Pa. 


Standard Automation Products 


1738 Ridgeway Rd. 
Havertown, Pa. 
Standard Carbon Co. 
Box {49 
Steubenville, O. 
Sterling Engineering Corp. 
Box 559 
Winsted, Conn. 


Superior Carbon Products, Inc. 
9115 George Ave. 
Cleveland, Ohio 

Symmco, Inc. 

P. O. Box F 
Sykesville, Pa. 

Technametals, Inc. 

R. D. $1, Box 48, Johnson Rd. 
Pitcairn, Pa. 

Tungsten Alloy Mfg. Co., Inc. 
65 Colden St. 

Newark, N. J. 

Union Wire Die Corp. 

375 Fairfield Ave. 
Stamford, Conn. 

United States Graphite Co., The 

Div. of The Wickes Corp. 
Saginaw, Mich. 

Valenite Metals 

Div. of The Valeron Corp. 
Box 205 
Royal Oak, Mich. 

Vascoloy - Ramet Corp. 

800 Market St. 
Waukegan, III. 

Wakefield Bearing Corp. 
29 Foundry St. 
Wakefield, Mass. 

Welded Carbide Tool Co., Inc 
62 Colfax Ave. 

Clifton, N. J. 

S. K. Wellman Co., The 
200 Egbert Rd. 

Bedford, O. 

Wesson Co. 

1220 Woodward Hts. Blvd 
Ferndale, Mich. 
Western Sintering Co. 
1419 Potter 
Richland, Wash. 


EQUIPMENT BUILDERS 


Abbot Corp. 
808 W. Erie 
Chicago, Ill. 

Acheson Colloids Co. 
1635 Washington Ave. 
Port Huron, Mich. 

Ajax Electrothermic Corp. 
Ajax Park 
Trenton, N. | 

Allegheny Ludium Steel Corp. 

Carmet Div. 

1500 Jarvis Ave. 
Ferndale, Mich. 

American Brake Shoe Co. 

Denison Engineering Div. 
1160 Dublin Rd. 
Columbus, O. 

American Cy anamid Co. 
30 Rockefeller Plaza 
New York, N. Y. 

American Metaseal Corp. 
607 65th St. 

West New York, N. J. 

American Oil & Supply Co. 
238-260 Wilson Ave. 
Newark, N. J. 

American Steel Foundries 

Elmes Engineering Div. 





...a complete line” 


of powdered metals 
plus metallurgical laboratory 
service 


At MD, world’s largest manufacturer 
of powdered metals, the country’s best 
equipped laboratory for powder metal- 
lurgy and a staff trained in this field are 
ready to help you with your powdered 
metal applications. 

MD’s people will gladly work 
with you to select the proper powder for 
your particular use or to assist with any 
phase of powder metallurgy. Call on us 
for help—any time! 


% ANTIMONY ALUMINUM BISMUTH CADMIUM COPPER 
BRONZE IRON OXIDE LEAD MANGANESE 
NICKEL SOLDER SILVER TIN TITANIUM ZINC 








sees, 
HALLER...A Full Line 


Of Equipment For 


Press-Formed Parts 


CERAMICS « CARBON -« PLASTICS 
POWDERED METAL 

FERRITES 

CARBIDES 





MECHANICAL PRESSES 
8 to 75 Tons 


HYDRAULIC PRESSES 
125 to 1,000 Tons 


Illustrated is the 18-ton 
mechanical press widely 
used where extremely ac- 
curate fills are desired. 
Available with hydraulic 
pressure control for accu- 


rate densities in compacts. Model 2000 (18 ton Cap.) 


@ Furnaces for sintering powdered metals 

@ Kilns for ceramic and ferrite parts 

available in 2 standard continuous belt types and I 
pusher type, with generators for exo and endo- 
thermic gas as well as dissociators for hydrogen. 








e Laboratory specimen dies «Tensile bars « Bushings 
e Transverse rupture specimens f . 
Illustrated is the standard — 
1” gage length tensile bar 

with 1” depth of fill. 

Some 25 different shapes 

available. Designed to 

withstand pressures up to 

100 t.s.1. 

Variety of special shapes 

with interchangeability 

for maximum versatility. 





¢ Compression testing machines—4,000 Ibs. 
eTensile testing machine—5,000 & 10,000 Ibs. 
Powder blendors, cone and batch type 





METALS DISINTEGRATING COMPANY, Inc. 


GENERAL OFFICE: Dept. O, Elizabeth, B N. J. 
For more information circle No. 60 on the Reader Service Card 


HALLER Inc. 


16580 NORTHVILLE ROAD * NORTHVILLE, MICH 





For more information circle No. 38 on the Reader Service Card 


pmm april ‘59 / 93 








1150 Tennessee Ave 
Cincinnati, O. 

Anglo American Mill Corp. 
P. O. Box 531 
Owensboro, Ky. 

Armour & Co. 

Armour Ammonia Div. 
1355 W. 31st St. 
Chicago, Ill. 

Arnhold Ceramics, Inc. 

Dorst Division 
1 East 57th St. 

New York, N. Y. 
R. N. Bailey & Co., Inc. 

11 W. 42 

New York, N. Y. 
Baker Perkins, Inc. 

1000 Hess 

Saginaw, Mich. 
Baldwin-Lima-Hamilton Corp. 


Gray’s Ferry Road & 29th St. 
Philadelphia, Pa. 

Capital City Products Co., The 
525 W. First Ave. 
Columbus, O. 

Capitol Products Corp. 

Read Standard Div. 

Richland Ave. 
York, Pa. 

Champion Tool & Die Co. 
P. O. Box 415 
McKeesport, Pa. 

Cleveland Mixer Co., The 
Cannon & Aurora Rds. 
Bedford Heights, O. 

Cleveland Tool & Die Co. 
1643 Eddy Rd. 

Cleveland, O. 

Clifton Hydraulic Press Co. 

287-293 Alwood Rd. 


Hamilton Div. 

Hamilton, O. 
Baldwin-Lima-Hamilton Corp. 
Loewy-Hydropress Div. 

111 Fifth Ave. 

New York, N. Y. 
Barber-Colman Co. 

Wheelco Instruments Div. 

1300 Rock St. 

Rockford, Il. 

E. W. Bliss Co. 

1375 Raff Rd., S.W. 

Canton, O. 

Henry Bower Chemical Mfg. Co. 


Clifton, N. J. 
Arthur Colton Co. 

3400 E. Lafayette 

Detroit, Mich. 
Columbia-Southern Chemical Corp. 

Natrium, West Virginia 
Continental-Industrial Engineers 

901 N. Oak Park Ave. 

Oak Park, Ill. 
Curd Enterprizes, Inc. 
Multiplastics Div. 

330-40 Factory Rd. 

Addison, Ill. 





6 Goop REASONS 
Why You Should Specify 


» MERRIMAN POWDERED METAL PARTS - 


- HIGHEST QUALITY — ALL WAYS 
- GUARANTEED TO FIT 

- DIMENSIONALLY ACCURATE 

- PROVEN PERFORMANCE 

- LOW COST 

- FASTEST DELIVERY 


Originators of 
Sintered Helical Gears 
High Density, 
precision structural parts 
from powdered metal in 
Brass, Bronze, Copper, Nickel Silver 
Steel, Iron and Iron Alloys. 
Copper Infiltration 


POWDERED METAL DIVISION 


MERRIMAN BROS., INC. 


185 Amory Street Boston 30, Mass. 
REPRESENTATIVES IN PRINCIPAL CITIES 
793 Laurelton Road 
Rochester 9, N. Y. 


183 So. Chatsworth - 301 
St, Paul, Minn. 


26018 West Seven Mile Road 
Detroit 19, Mich 
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pegs same, . b 


Fabricated parts and gears formed = BY 
on Baldwin Compacting Presses. i 


= 





° 





Typical straight and flanged pow- 
dered metal bushings made on 
Baldwin Compacting Presses. 


nel 
% 





a ; a 
Other parts being made at United 
States Graphite on Baldwin presses. 
The double hub and counterbored 
parts are test pieces. Others are 
production items. 


ATTENTION POWDERED METALS AND CERAMICS INDUSTRY! 


Baldwin’s new, low-cost compacting press 
specifically designed to meet your needs 


Baldwin-Lima-Hamilton Corporation’s 100 versatility—extra motions may be added as 
years’ experience and know-how in designing requirements become more complex, without the 
and building hydraulic presses has been incor- need for additional machining. 
porated into the new 50W low-cost compacting Rated pressure of the Baldwin Model 50\W 
press. is 50 tons, with a 25-ton ejection capacity. Stroke 
Its 1-piece frame and floating die deliver the is adjustable through its entire fill range of 0 to 
same uniform pressure, the same rigid 4-point 41% in. For complete details, including speci- 
guiding, as our regular heavy duty 4-column fications, write to the Hamilton Division, 
hydraulic presses. The 50W is designed for B-L-H Corporation, Hamilton, Ohio. Dept. 14-D 
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BALDWIN: LIMA: HAMILTON 


Diese! engines e Mechanical and hydraulic presses ¢ Can making machinery * Machine tools 


ADVANTAGES SUCH AS THESE 
with METAL POWDERS 


LOW-COST, 
RELIABLE ACTUATORS 


These NICKEL SILVER actuator bars perform a complex 
and continuous-service job for A. W. Haydon Company 
timing devices. Used in missiles, aircraft and commercial 
equipment, they are a vital link between the timing motor 
and switch. They must be rugged and give dependable 
performance at a reasonable production cost. 

Such complex multiple parts for custom-designed repeat 
cycle or sequential timers require the best of materials 
and workmanship. Designed to be made of nickel silver 
by the powder metallurgy process*, they are not only 
low in unit cost, but provide: 


. NONRUSTING SURFACES WITHOUT FINISHING 
. . HIGH DEGREE OF DIMENSIONAL ACCURACY 
. . TOUGH AND DURABLE CONSTRUCTION 

. SAVINGS IN MACHINING AND ASSEMBLY TIME 


*Engineered Plastics, Inc., Watertown, Conn 


3 THIS BOOKLET 


will assist you in evaluating 
this modern production method 
in terms of your particular 
needs. 


q SEND FOR YOUR COPY 


pressed BRASS 


powsen pants 


THE NEW JERSEY ZINC COMPANY 


160 Front Street, New York 38,N.Y. Sion, 
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POWDER METAL PARTS 
HIGH-DENSITY 


Carburized steel properties in unusual shapes 


Supermet specializes in 
powder metal parts requir- 
ing extreme physical prop- 
erties and/or unusual in 
tricacy. Controlled carbu- 
rized case plus new ap- 
proaches to die design 
bring you steel parts with 
the economy of powder 
metallurgy. In electrolytic 
iron, 7 ranges of properties 
are available; ask also 
about stainless steel parts. 
As an indication of capa- 
bility, a counter pinion (*) 
is currently produced with 
teeth extensions which 
withstand a 60 |b. load; 
savings — 25%. Send your 
part print today. 
free technical literature 


SUPERMET DIVISION 
GLOBE INDUSTRIES, INC. 


1467 Cincinnati St 


Dayton 8, Ohio 





METAL CERAMICS 


POWDERED METAL PRODUCTS 
FERROUS AND NON-FERROUS 


GEARS 
RATCHETS 
BUSHINGS 


STRUCTURAL 
PARTS 


ELECTRICAL 


1! 


Enginzered and produced to close 
to!erances (+.00025"), high finish and 
strength. 





Investigate the low cost and physical properties 
of the pictured part. (Samples on request). 
Perhaps you too have similar parts that we can 
engineer and consolidate into one unit that 
will promote a cost savings. 


WE INVITE YOUR INQUIRY ON ANY REQUIREMENTS. 


METAL CERAMICS 
A Division of John E. Skach Tool Co. 


1511 Mannheim Road 
Stone Park, Illinois 


Phone: 
Fillmore 3-1234 
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A. Daigger & Co. 
159 W. Kinzie St. 
Chicago, Il. 
J. H. Day Co. Div., The 
Cleveland Automatic Machine Co., 
4932 Beech St. 
Cincinnati, Ohio 
Diecraft Tool Co. 
1275 Thomaston Ave. 
Waterbury, Conn. 
Drever Co. 
Red Lion Rd. & Philmont Ave. 
Bethayres, Pa. 
R. A. Ekstrom Company 
15555 Millard Ave. 
Markham, III. 
Electric Furnace Co., The 
W. Wilson Street 
Salem, O. 
Exolon Co., The 
1000 E. Niagara St. 
Tonawanda, N. Y. . ; “ 
eben Equipment Co. Hevi-Duty pusher furnace with 21 
= wide heating chamber for volume pro- 
P. O. Box 255-P ¥ duction. Optimum results are produced 
New Brighton, Pa. by multiple zone temperature and atmos- 
Federal Classifier Systems, Inc phere control, and a 14 foot cooling 
127 N. Dearborn epee 
Chicago, Il. a a ee ea ae ee eee ae 


Ferguson Equipment Corp. 
221 Corliss 


| 
Pittsburgh, Pa. : ~ “EVs baad 
Firth Sterling, Inc. ~~ V— SsB-u=LY 
3113 Forbes St. — me et Poy ame = _—~ . 
Pittsburgh, Pa. 
Gas Machinery Co., The FURNACES FOR SINTERING under 
a Controlled Atmosphere or Vacuum 


16100 Waterloo Rd. 
Cleveland, O. : : ; 
General Electric Co CONTINUOUS PRODUCTION FURNACES — Your production sintering re- 
‘ 2 — quirements can be met by Hevi-Duty pusher or conveyor furnaces; tem- 
Apparatus Sales Div. peratures to 2500°F. Multiple zone temperature control and a variable 
1 River Rd. speed drive will insure uniformly perfect sintered compacts. High tem- 
Schenectady. N. Y. — electric heating elements reach desired operating temperatures 
Pras rA rapidly. 
General Elec tric Co. Hevi-Duty exothermic or endothermic atmosphere generators provide 
Metallurgical Products Dept. the range of gases necessary for sintering. 


11179 E. 8 Mile Rd. . ; 
Detroit. Mich VACUUM FURNACES — Hevi-Duty pit or bell type double pump vacuum 
—— furnaces provide temperatures to 2100°F. Vacuum sintered parts show 
Claud S. Gordon Co. greater homogeneity and density, and 
3000 S. Wallace better ductility than those convention- 
Chicago. II ally sintered. This method is often less 
‘hicago, Il. - we © 
Grand River Chemical Div expensive and the elimination of gas 
aay ; : , : inclusions reduces mechanical or physi- 
Deere & Company cal defects. 
Pryor, Okla roma Write for Bulletins 357 and 557 to determine 
B. F. Gump Co. the Hevi-Duty furnace best suited for your 
1325 S. Cicero Ave. sintering requirements. 
Chicago, Il. 


Hailer, Inc. 
16580 Northville Rd. 
Northville, Mich. 
Hamler Industries, Inc. 
6025 W. 66 


“hi I Hevi-Duty bell type double pump 

Chicago, Ill. vacuum furnace for sintering at 

Hannifin Co. » a 2100°F, Standard pit or bell type 

A Div. of Parker-Hannifin Corp. “hones , — —s ore ey 
501 S. Wolf Rd. - a ee to 54” in 
Des Plaines, Ill. Gasetr ty 10" 

Harper Electric Furnace Corp. 
110 Pearl St. 

Buffalo, N. Y. } . 

C. I. Hayes, Inc. HEVI-DUTY ELECTRIC COMPANY 
800 Wellington Ave. 
Cranston, R. I. MILWAUKEE 1, WISCONSIN 

Hercules Powder Co., Inc. Heat Treating Furnaces... Electric Exclusively 
Wilmington 99, Del. Dry Type Transformers Constant Current Regulators 


———— =" i i 2 = an a a ae ae ae ae ae ee ae a a a 
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Hevi-Duty Electric Co. 
2040 W. Wisconsin Ave. 
Milwaukee, Wis. 


Holcroft & Co. 
6545 Epworth Blvd. 
Detroit, Mich. 
Illinois Testing Laboratories, Inc. 
420 N. LaSalle 
Chicago, Ill. 
Imprex, Inc. 
2023 S. 60th 
Milwaukee, Wis. 


International Sales Management Co. 


Fawcett Div. 

123 N. Poplar St. 
Charlotte, N. C. 

A. Johnson & Co., Inc 
21 West St. 

New York, N. Y. 

Johnson Machine & Press Corp. 
620 W. Indiana Ave. 
Elkhart, Ind. 

C. M. Kemp Mfg. Co., The 
405 E. Oliver 
Baltimore, Md. 

Kennametal, Inc. 

Llovd Ave. 
Latrobe, Pa. 

Kingston Chemical Co., Inc. 
15 William St. 

New York, N. Y. 

Kulite Tungsten Co. 

1040 Hoyt Ave. 
Ridgefield, N. J. 





Kux Machine Co. 
6725 N. Ridge 
Chicago, Ill. 

Lake Erie Machinery Corp. 

P. O. Box 68, Kenmore Sta. 
Buffalo, N. Y. 

Leeds & Northrup Co. 

4970 Stenton Ave. 
Philadelphia, Pa. 

Leffingwell Chemical Co. 
10523 S. Santa Gertrudes Ave. 
Whittier, Cal. 

Lindberg Engineering Co. 

2453 W. Hubbard 
Chicago, Ill. 

Lithium Co., The 
111 Svlvan Ave. 
Newark, N. J. 

Logan Engineering Co. 

4901 W. Lawrence Ave. 
Chicago, Il. 

Loomis Engineering & Mfg. Co. 
Caldwell, N. J. 

M & N Hydraulic Press Co., Inc. 
780 Route 3 
Clifton, N. J. 

Major Gauge & Tool Co. 
26817 W.7 Mile Rd. 
Detroit, Mich. 

Mallory-Schwarzkopf Metals, Inc. 
320 Yonkers Ave. 

Yonkers, N. Y. 

Mannesmann-Meer, Inc. 

900 Line St. 
Easton, Pa. 


Mansol Ceramic Co. 
140 Little 
Belleville, N. J. 

A. B. McMahan Co. 
693 Raymond Ave. 
St. Paul, Minn. 

Mercer-Robinson Co., Inc. 
395 Allwood Rd. 
Clifton, N. J. 

Micro-Carbide Tool & Die Co., Inc. 
431 N. Holmes Ave. 
Indianapolis, Ind. 

Minneapolis-Honey well Regulator Co. 

Brown Instruments Div. 
Wayne & Windrim Aves. 
Philadelphia, Pa. 

Minster Machine Co., The 
Fifth at Canal 
Minster, O. 

Monarch Tool & Gauge Co. 
15778 Telegraph Rd. 
Detroit, Mich. 

Monsanto Chemical Co. 

Inorganic Chemicals Div. 
800 N. Lindbergh Bivd. 
St. Louis, Mo. 

Morganite, Inc. 

3302-3320 48th Avenue 
Long Island City, N. Y. 

National Carbide Die Co. 
Greenock Road 
McKeesport, Pa. 

National Diamond Lab. 
619 South St. 

Peekskill, N. Y. 








ror: Structural Parts 


Welding Electrodes 
Flame Cutting 








Heat Treatable Iron Alloy Powders 
Completely Prealloyed, Good Compressibility 


Hydrogen Annealed Sponge Iron Powders 
For High Density Parts 
Also Non-Ferrous Alloy And Carbide Powders 





204 RICHELIEU STREET 





METAL POWDERS LTD. 


ST. JOHNS, QUEBEC, CANADA 


PLANT: saleaeads QUEBEC, CANADA 
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METALLIC 


STEARATES 


The most efficient lubricants for 
powdered metal molding. Re- 
duces molding and ejection pres- 
sure. Improves metal powder 
flow characteristics. Controls 
part density. Prolongs die life. 


Write for samples and data. 


M. W. PARSONS-PLYMOUTH, INC 


9 BEEKMAN STREET NEW YORK IS. N.Y 
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National Engineering Co. 
Simpson Mix Muller Div. 
549 W. Washington 

Chicago, Ill. 
Nopco Chemical Co. 
Metasap Div. 

60 Park PI. 

Newark, N. J. 


Olin Mathieson Chemical Corp. 


Chemicals Div. 
Mathieson Bidg. 
Baltimore, Md. 

Oliver Corp., The 

A. B. Farquhar Div. 
142 N. Duke 
York, Pa. 

M. W. Parsons-Plymouth, Inc. 
59 Beekman 
New York, N. Y. 

Pereny Equipment Co. 
893 Chambers Rd. 
Columbus, O. 


Polyplastex Impregnation Corp. 


58-41-63 St. 
Maspeth, N. Y. 

Posey Iron Works, Inc. 

Industrial Heating Div. 
Lancaster, Pa. 

Powder Metals Research, Inc. 
1036 Hoyt Ave. 

Ridgefield, N. J. 

Pyrometer Instrument Co., Inc. 
92 Portland Ave. 
Bergenfield, N. J. 

Arklay S. Richards Co., Inc 


72 Winchester 
Newton Highlands, Mass. 

Riverside Chemical Co., Inc. 
871-941 River Rd. 

N. Tonawanda, N. Y. 

Sargeant & Wilbur, Inc. 
180 Weeden 
Pawtucket, R. I. 

Sentry Co., The 
62 Main St. 

Foxboro, Mass. 

Service Associated, Inc. 
9236 S. Vincennes Ave. 
Chicago, Ill. 

Simpson Electric Co. 

5200 W. Kinzie 
Chicago, Il. 

Sintercast Corp. of America 
134 Woodworth Ave. 
Yonkers, N. Y. 

John E. Skach Tool Co. 
1523 Mannheim Rd. 
Stone Park, Ill. 

Spencer Chemical Co. 
Dwight Bldg. 

Kansas City, Mo. 

Standard Machinery Co. 
351 Indiana Ave., N.W. 
Grand Rapids, Mich. 

F. J. Stokes Corp. 

5500 Tabor Rd. 
Philadelphia, Pa. 

Sturtevant Mill Co. 

103 Clavton St. 
Dorchester, Boston, Mass. 


Sun Chemical Corp. 

Warwick Fiooiedl Co. Dis 
10th St. & 44th Ave. 
Long Island City, N. Y. 

Sunbeam Corp. 

Industrial Furnace Div. 
4433 W. Ogden Ave. 
Chicago, Ill. 

Sunbeam Equipment Corp. 
180 Mercer St. 
Meadville, Pa. 

Surface Combustion (¢ /orp. 
2375 Dorr 
Toledo, O. 

Taunton Engineering Works 
700 W. Water St. 
Taunton, Mass. 

W.S. Tyler Co., The 
3615 Superior Ave. 
Cleveland, O. 

Union Wire Die Corp. 

375 Fairfield Ave. 
Stamford, Conn. 

U. S. Industrial Chemicals Co. 
99 Park Ave. 

New York, N. Y. 

Vanadium-Alloys Steel Co. 
Latrobe, Pa. 

Vascalov-Ramet ( orp. 
800 Market St. 
Waukegan, Ill. 

Walsh Press & Die Co. 


Div. of American Gage & Machine Co. 


4709 W. Kinzie St 
Chicago, Ill. 





LARGE OR SMALL — whetover yosr requirements 


All above parts produced by Powder Metallurgy 6. Heat treated hi-strength Chain Sprockets for 

Process. power tools. 

7. Hi density Brass Timing Cam for Ordnance 
Mechanical Time Fuse. 

- Porous Bronze Separator for Needle Bearings. 

+ lron Clutch Hub for automatic washing 
machine, 

. Self Lubricating Spherical Bearings for phono- 
graph motor. 

. Brass Drive Bar for dial telephone. 


1. 8" Diameter Bronze Conductor Ring. 
2. Segment Arm Gear in copper infiltrated iron. 8 
(120,000 p.s.i. tensile) 9 
3. Iron Piston for Hydraulic Cylinder. 
4. lron Drive Gear for Electric Can Opener. 10 
5. Porous Bronze Self-Aligning Bearing for truck 
power takeoff. 11 


WRITE FOR FREE HANDBOOK ON POWDER METALLURGY 


INTERNATIONAL POWDER METALLURGY CO. 


439 WEST MAIN STREET 
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Welded Carbide Tool Co., Inc. 
62 Colfax Ave. 

Clifton, N. J. 

West Instrument Corp. 

4363 W. Montrose Ave. 
Chicago, Ill. 

Whittaker, Clark & Daniels, Inc. 
260 W. Broadway Ave. 
New York, N. Y. 

Winslow Co., Inc., The 
701 Lehigh Ave. 

Union, N. J. 

Witco Chemical Co. 
122 E. 42 
New York, N. Y. 

Wittichen Chemical Co. 

1609 2nd Ave., S. 
Birmingham, Ala. 


POWDER SUPPLIERS 


Alan Wood Steel Co. 
Conshohocken, Pa. 

Alloy Metal Powders, Inc. 
238 Eagle 
Brooklyn, N. Y. 

American Metal Climax, Inc. 
61 Broadway 
New York, N. Y. 

Antara Chemicals 

Div. of General Aniline & Film Corp. 
435 Hudson St. 
New York, N. Y. 


Atlantic Powdered Metals, Inc. 
38 Park Row 
New York, N. Y. 
Belmont Smelting & Refining 
Works, Inc. 
330 Belmont Ave. 
Brooklyn, N. Y. 
Brush Beryllium Co. 
4301 Perkins Ave. 
Cleveland, O. 
Easton Metal Powder Co., Inc. 
900 Line St. 
Easton, Pa. 
Fansteel Metallurgical Corp. 
North Chicago, Ill. 


Federal-Mogul-Bower Bearings, Inc. 


11031 Shoemaker Ave. 
Detroit, Mich. 

Ferrum Limited 
506 Ste-Madeleine Blvd. 
Cap-de-la-Madeleine, Quebec, 
Canada 

Foote Mineral Co. 
18 W. Chelten Ave. 
Philadelphia, Pa. 

Glidden Co., The 

Chemicals-Pigments-Metals Div. 
1717 Summer 
Hammond, Ind. 

Greenback Industries, Inc. 
2527 W. Maple Rd. 
Birmingham, Mich. 


Handy & Harman 
82 Fulton 
New York, N. Y. 

Charles Hardy, Inc. 

420 Lexington 
New York, N. Y. 

Hoeganaes Sponge Iron Corp. 
Riverton, N. J. 

international Nickel Co., Inc., The 
67 Wall St. 
New York, N. Y. 

A. Johnson & Co., Inc. 
21 West St. 
New York, N. Y. 

Kulite Tungsten Co. 

1040 Hoyt Ave. 
Ridgefield, N. J. 

Magnetic Powders, Inc. 
Fairview Ave. 
Johnsonburg, Pa. 

Malone Metal Powders, Inc. 
Route $202 
Flemington, N. J. 

Metal Atomizing & Processing Corp. 

Ltd. 

1437-39 Speers Rd. 
Oakville, Ont., Canada 

Metal Hydrides, Inc. 
Beverly, Mass. 

Metal Powder & Chemical Wks., Inc. 
145 Clifford St. 

Newark, N. J. 

Metal Powders, Ltd. 
204 Richelieu St. 

St. Johns, Que., Can. 














ENGINEERED FOR 
EFFICIENCY 


Economical 

Welale MAA-Teldlale, 

Close Tolerances 
Minimum Machining 
and Finishing 
Wide-Range of Shapes 
and Designs 


QUALITY 
CONTROLLED 


All metals and alloys... 
processed under scientific 
quality control to meet exact 
specifications 


INQUIRIES INVITED 





DIECRAFT 


TOOL COMPANY 


QUALITY 
AND 
PRECISION 


Manufacturers of 


* Sintered 
Metal Tools 


* We Are Carbide 
SPECIALISTS 





1275 Thomaston Avenue 


Waterbury 14, Conn. 


NORWALK POWDERED METALS, INC. - path 


Norwalk, Conn. 
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Metals Disintegrating Co., Inc. 
P. O. Box 290 
Elizabeth (B), N. J. 


Metals and Residues, Inc. 
65 Brown Ave. 
Springfield, N. J. 

Micronized Metals, Inc. 
38-13 Tenth St. 

Long Island City, N. Y. 


National Lead Co. 

111 Broadway 

New York, N. Y. 
National Moldite Co. 

250 South St. 

Newark, N. J. 
National-U.S. Radiator Corp. 
Plastic Metals Div. 

342 Madison Ave. 

New York, N. Y. 


New Jersey Zinc Co., The 
160 Front 
New York, N. Y. 


Powder Metals Research, Inc. 
1036 Hoyt Ave. 
Ridgefield, N. J. 

Powder Metallurgy Ltd. 
Berk House 
Portman Square 
London WI. England 


Pyron Corp. 
Box E, LaSalle Station 
Niagara Falls, N. Y. 


Reade Mfg. Co., Inc. 
P. O. Box F 
Lakehurst, N. J. 


Republic Steel Corp. 
Metal Powder Div. 
P. O. Box 338, Sta. "A" 
Toledo, O. 


Reynolds Metals Co. 
Reynolds Metals Bldg. 
Richmond, Va. 


Sherritt Gordon Mines Ltd. 
Ft. Saskatchewan, Alta., Can. 
Shieldalloy Corp. 
Newfield, N. J. 
Sylvania Electric Products, Inc. 
Chemical & Metallurgical Div. 
Towanda, Pa. 


United International Research, Inc. 
38-15 30th St. 
Long Island City, N. Y. 

U. S. Bronze Powder Works, Inc. 
Route £202 
Fiemington, N. J. 


Uniworld Research Corp. of America 
9302 Euclid Ave. 
Cleveland, O. 
Vanadium-Alloys Steel Co. 
Latrobe, Pa. 
Whitaker Metals Corp. 
1301 Burlington 
Kansas City, Mo. 


C. K. Williams & Co. 
2001 Lynch Ave. 
E. St. Louis, Il. 
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Attention Die-Builders! 


SLASH NEW DIE-CURING 
TIME FROM 3-WEEKS 


* 
Dylube +710 offers the die-caster “run- 


NOW! in’ UNIFORMLY conditioned new die 
cavities. Dylube +710 provides a new coating process 
that's been job-proven by leading die-builders and die- 
casters. Conditions a green die for immediate trouble-free 
production; prevents undercuts; erosion; pitting; stickers and 
drag. Facilitates metal flow, overcomes many gating de- 
ficiencies and solder. 


WRITE FOR FREE SAMPLE 
And Information On Dylube {710 











A|\ 
yr MERICAN [HaRcoal O. 


201 SOUTH GREEN STREET DETROIT 17, MICHIGAN 























zinc alloy 
component 


this movable last" element unit was 


cast-assembled in one operation 


GRC's unique, patented INTERCAST method die casts multi- 
ple-part zinc-alloy units with moving elements in a single, 
automatic, time-saving, money-saving operation .. . even con- 
tinuously interlocked assemblies. Units leave the machine com- 
plete, ready for immediate use. 
This INTERCAST technique is an ingenious refinement of GRC's 
exclusive method of small parts die casting—providing broad 
design latitude, close tolerances, economies in quantities of 
100,000 and more. 
Let GRC solve your problems. No size too small. 
Maximum length: 134", maximum weight: '/2 oz. 


Send for fact-filled bulletin, TODAY. 


World's Foremost aw 
Producer of 
, (Z 


Small Die Castings 


GRIES REPRODUCER CORP. 


157 Beechwood Ave., New Rochelle, New York ° NEw Rochelle 3-8600 
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@*seru LITERATURE, CATALOGS, MANUALS 


any of these technical publications may be obtained by circling 
the appropriate numbers on the Reader Service Cards, Page 120 


PROCESSES 


Extrusions — BaABcock & wiLcox co. — Technical 
report on the Ugine-Sejournet hot extru- 
sion process. Includes tabular listing of ex- 
trudable alloys. 

Sinterings — BROCKWAY PRESSED METALS, INC. — 
Engineering manual on design of bearings 
and structural parts. 

} Extrusions — HARVEY ALUMINUM — 16-page tech- 
nical report on proper design for large ex- 
trusions. 

Investment Casting — CRUCIBLE STEEL CO. OF 
AMERICA — 16-page engineering manual on 
the Accumet process. Tabular data gives 
composition, properties of castable alloys. 

158 Extrusions — PAX METAL corP. — Bulletin tells 
how to improve production by using alu- 
minum extrusions. 

159 Shell Mold Castings — opERDORFER FOUNDRIES 
inc. — 18-page bulletin shows examples of 
precision aluminum, bronze and copper 
base alloy castings. 

Extrusions — WHITE METAL ROLLING & STAMP- 
ING corP.— Catalog contains dimensioned 
diagrams of stock extrusion dies. Write di- 
rect on company letterhead, to 92 Moultrie 


St., Brooklyn 22, N.Y, 
MATERIALS & EQUIPMENT 


160 Vacuum Furnace — c. 1. HAYES, INC. — Technical 
bulletin on a 3000 F. heat treating furnace. 

161 Chromium Alloys — vANADIUM CORP. OF AMERICA 
— Technical report gives tabular data on 
ferrochromium alloys. 

162 Chemicals — anTARA CHEMICALS — 64-pages of 
technical data gives composition, proper- 
ties, and uses. 

163 Sinterings — asco SINTERING CoRP. — 4 page book- 
let on bushings, machine parts, magnetic 
materials and special products. 

164 Joining Aluminum — ALL-sTaATE WELDING ALLOYS 
co.— Technical data sheet on alloys & 
fluxes for use on aluminum. 

165 Alloy Fabrication — HAYNES STELLITE CO., DIV. OF 
u.c.c. — 36-page special technical report on 
fabricating “Hastelloy” alloys. 

166 Stainless Steel — COMMITTEE OF STAINLESS STEEL 
PRODUCERS — 159-page book is designers and 
purchasing agents guide to stainless steel 
products. 

167 Investment Casting Alloys — HAYNES STELLITE CO., 
DIV. OF U.C.C. — 8-page technical report on 
wear-resistant alloys. 

168 Pearlitic Malleable Castings — MALLEABLE RE- 
SEARCH & DEVELOPMENT FOUNDATION — 76- 
page engineering handbook on_ pearlitic 
malleable castings. 
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169 Alloy Compositions — vANADIUM CORP. OF AMER- 
1cA — Technical report gives composition 
of metals and ferroalloys. 

170 Temperature Controls — PARTLOW CORP. — Data 
sheet on pneumatic temperature controls. 

171 Vacuum Gage — nrc EQUIPMENT CorP. — Techni- 
cal data sheet on a two-station thermo- 
couple gauge control. 

Induction Heating — MAGNETHERMIC Corp. — 12- 
page technical report on induction heating 
equipment. 

Sintered Heavy Alloy — powpER ALLOYS CORP. — 
Data sheet on Densalloy No. 3, a sintered 
tungsten base heavy alloy with good duc- 
tility, strength, machinability. 

Shaw Process — PERMANENT MOLD DIE Co. — Tech- 
nical report on this method of casting ex- 
trusion, die casting dies. 

Material Guide — THERMO ELECTRIC CO., INC. — 
Data sheets are a material guide for 325 
temperature measuring applications. 

Corrosion-Resistant Alloy — HAYNES STELLITE ©O., 
DIV. OF U.C.c. — 16-page engineering report 
on a universal corrosion-resistant alloy. 

7 Phenolic Resins — GENERAL ELECTRIC Co. — 8- 
pages of tabular data on phenolic resins for 
shell molds. 

Crucibles — OREGON METALLURGICAL CORP. — En- 
gineering report with design specifications 
on zirconium fusion crucibles. 

Slide Rule—GENERAL INDUSTRIAL cCo.—Circular 
slide rule for simple calculations. Write on 
letterhead to the company at 5738 Elston 
Ave., Chicago 30, Ill. 

Continuous Casting — LOBECK CASTING PROCESSES 
Inc. — Engineering report on continuous 
casting machines for heavy and light non- 
ferrous metals. 

Dust Collector — PULVERIZING MACHINERY DIV., 
METALS DISINTEGRATING CO., INC. —A_ tech- 
nical report on Mikro-Pulsaire, a new type 
of dust collector. 

181 Silicon Alloys — vANapiIuM corp. — Tabular data 
on 13 grades of ferro-silicon alloys. 

182 Meehanite Castings — MEEHANITE METAL CORP. — 
32-page technical report on Meehanite cast- 
ings lists castable alloys. 

183 High Strength Alloy — NAvAN PRODUCTS, INC. — 
10-page engineering report on Tens-50, a 
high strength aluminum casting alloy. 

184 Cemented Carbides — ALLEGHENY LUDLUM STEEL 
corP. — 32-pages of technical data on car- 
bides for industry. 

185 Billet Peeling, Chipping — sLaw-kNox co. — 17- 
page engineering report on machinery for 
billet peeling and chipping. 


continued on page 104 





Do you need a high temperature investment 


casting like this? try... INE €o > 


’ 


This is a “first timer’. . . a turbine 
blade cast in a recently developed al- 
loy noted for high resistance to creep 
in the 1700°F. range. 

It happens to be Inconel* 713-C 
nickel-chromium cast alloy. 

The important fact though is that 
the Inco Foundry has the metallur- 
gical understanding and experience 
to overcome initial problems of pro- 
ducing investment castings from 
most high temperature alloys. 

Some of this know-how comes from 
Inco’s own high temperature re- 


search and alloy development work. 
Some comes from the many years in 
which the specialty of investment 
casting high temperature alloys has 
been the standard business of the 
Inco Foundry. 

When you have a part that is to be 
cast in a high temperature alloy, put 
yourself a step ahead-—bring it to: 
The International Nickel Company, Inc. 
Bayonne Works « 15 Oak St.* Bayonne,N.J. 


*Reg 


THEADE mate 


SENSITIVE “ 


comparator are p 


;ERS” of this optical 
cted on screen bearing 
large scale tracing as they follow contours 
of investment cast turbine blade. With this 
device Inco readily detects any dimensional 
deviations. This is just one of the standard 
quality controls at the Inco Foundry. 


INCO-CAST PRODUCTS 
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Standardize 
with D=-=M=-E 
and Save! 


Reduce design time and cut die construction costs with 
these D-M-E STANDARDS—combined to fit your needs! 


DIE CASTERS 





For added savings, start with D-M-E Standards—they’re “better 
to begin with” because they’re made of the finest steel, finish- 
ground flat and square. Only D-M-E Standards give you “custom- 
made” construction with the cost-saving benefits of standardized, 
interchangeable components. 


SOHSSSSSSSSSSESSSHSESESESEE PES SEHSSHEEHESESEHHEEHEHEEEEEEEEE 


HYDRAULIC 
EJECTION 


RACK and PINION 
EJECTION 








D-M-E Standard 
Cavity 
Retainer Sets 


From 9%” x 8” 
to 23%4" x 35" 





D-M-E Standard 
EJECTOR BOXES 
up to 18” x 35%” 


D-M-E Standard 
EJECTOR HOUSINGS 
up to 23%” x 35%” 





170 page 
alog, listing 
data and 
lL or write 


Write for 
D-M-E Cat 
complete 
prices—or ca 
Welded Steel Construc- your 
tion (Patented )—30% Branch 
lighter than ¢&st-iron additiona 
boxes! 


(aM I= DETROIT MOLD 
ENGINEERING CO. 
Cortact Your nearest Branch for Faster Deliveries! 
@ DETROIT: 6686 E. McNichols Rd.—CHICAGO: 5901 W. Division St. 
HILLSIDE, N.J.: 1217 Central Ave.—LOS ANGELES: 3700 S. Main St. 
@ D-M-E CORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 558 Leo St. 
@ D-M-E of CANADA, Inc., TORONTO, ONT.: 156 Norseman Ave. 
For more information circle No. 25 on the Reader Service Card 
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USEFUL LITERATURE 


continued from 102 


186 Mill Products, Alloys — HARVEY ALUMINUM — 12- 
page technical report on extrusions and 
other mill products. Tabular data on alloy 
characteristics. 

187 Induction Furnace — NRC EQUIPMENT CorP.— Data 
sheets on a 12-pound, tilt-pour vacuum in- 
duction furnace. 

188 Nickel-Base Alloy — HAYNES STELLITE CO., DIV OF 
v.c.c. — 12-page technical report on an al- 
loy that resistance corrosion cracking. 

189 Conversion Tables — THERMO ELECTRIC CO., INC. — 
Charts give conversion of temperature to 
millivolt values. 

190 Copper Terminology — AMERICAN BRASS CO. — 24- 
page technical booklet defines the termi- 
nology for brass mill products. 

191 Ionization Gauge — NRC EQUIPMENT CorP. — Engi- 
neering report on a modified ionization 
gauge for measuring ultra-high vacuums. 

192 Heat Treating — rERROTHERM Co.— Technical dis- 
cussion on the problems of fabricating new 
metal alloys through heat treating. 

193 Temperature Controllers — MINNEAPOLIS-HONEY- 
WELL REGULATOR CO. — Data sheets on con- 
trollers for heating and cooling operations. 

194 Extruded Waxes — j. YATES DENTAL MFG. CO. — 
10-pages of tabular data on extruded wax 
shapes. 

195 Technical Films — aALLEGHENY LUDLUM STEEL 
corp. — List of 20 films on the production 
and fabrication of tool steels, and Carmet 
Cemented Carbides. 

196 Billet Coring — LomBarp corp. — Engineering re- 
port on semi-automatic coring of large ex- 
trusion billets. 

197 Die Makers Kit — cratex mre. co. — Kit intro- 
duces rubberized abrasives for the tool and 
die maker. 

198 Combat Abrasive Wear — CLIMAX MOLYBDENUM 
co. — 36-page special engineering report on 
combating abrasive wear with materials 
containing molybdenum. 

199 Corrosion Data — HAYNES STELLITE CO., DIV. OF 
u.c.c. — 40-page technical report on the 
corrosion resistance of Haynes alloys. 


200 Extrusion Stretcher — LomBaRD corp. — Data 


sheets on a 1500-ton stretcher for large ex- 
trusions. 

201 Induction Heating — LEPEL HIGH FREQUENCY LAB- 
ORATORIES, INC. — 12-page technical re- 
view of high frequency induction heating 
applications. 

202 Powder Grades — pyron corp. — Technical data 
sheets on alloy metal powder grades. 

203 Titanium — HARVEY ALUMINUM — 36-page techni- 
cal report on the latest information avail- 
able on titanium. Reviews billets and ex- 
trusions. 

204 Ladles — spincrart, Nc. — Data sheets on 23 dif- 
ferent sizes of stainless steel die-casting 
ladles. 





FINISHING 

210 Barrel Linings — LINATEX CoRP. OF AMERICA — 1]1- 
page report on Linatex, a rubber for lining 
barrels. 

211 Buffing Compound Cleaner — ENTHONE, INC. — 
Technical data on a detergent for remov- 
ing buffing compounds. 

212 Rinsing Agent — oakITE PRODUCTS, INC. — Data 
sheet on Rinsite, an additive for rinse water 
that retards rusting. 

213 Finishing Supplies — TECHLINE DIV., WHEELA- 
BRATOR CORP. — Data sheets on barrel fin- 
ishing media, compounds and abrasives. 

214 Industrial Coatings — BEE CHEMICAL Co. — 38- 
page technical report on coatings. 

215 Barrel Finishing Compounds — MAGNUSON PROD- 
ucts corP. — 23-page engineering manual 
on compounds. 

216 Coating for Aluminum — OAkITE PRODUCTS, INC. 
— Technical data on ChromiCoat, a con- 
version coating for aluminum. 

217 Idle Finishing Machines — TECHLINE DIV., WHEEL- 
ABRATOR CORP. — “Finishing Progress” Vol. 
1 No. 2., discusses the putting of idle fin- 
ishing machines back to work. 

218 Paint Stripper Additive — oakirE PRODUCTS, INC. 
— Technical data on an additive that en- 
ables stripping solutions to remove syn- 
thetic finishes. 

219 Spray Painting — CONFORMING MATRIX CORP. — 
Data sheets on an automatic spray deco- 
rating machine with mask washing. 





B) 


DIE CAST THEM 

IN YOUR OWN PLANT 

WITH MINIMUM INVESTMENT 
ON 


Wk MT DIE CASTING 
MACHINES 


FREE BOOKLET 
explaining entire process. 


DCMT sates corp. 


Dept. DD-369 
Div. British Industries Corp. 
Port Washington, New York 
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, 


For i 
your zinc sume a 


or 
aluminum 


Small Engine Cylinders 


DIE CASTINGS 
CHOOSE ADVANCE 


because... 


above and beyond the meas- 
urable factors of metallur- Motor Housings 
gical control and mechani- 
cal equipment ( which others 
may also possess to a degree ) 


there are at ADVANCE 


creative engineering, in- s ‘ 
plant tool making, produc- P 
tion skill and management ss 

. . Camera Parts 
attitudes toward customer 
requirements not always en- 


countered in run-of-the-mill 
markets. 


ADVANCE supplies zinc 
and aluminum components 
to fine product makers from 
Texas to Massachusetts as 
weil as to its good neighbors 
in the Mid-west. Geograph- 
ical distance is no barrier to 
quality production. 
So... check with AD- 
VANCE for your zinc or 
aluminum die casting re- 
quirements. 


These symbols are your 
assurance of highest 


7 <= EI 





standards 


(4 TOOL AND DIE 
CASTING CO. 


3782 N. Holton St. 
Milwaukee 12, Wis. 
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SINTERINGS IN '59 CARS 
continued from page 35 


doors. Previously made by die casting which limited 
the user to lower-strength metals, the iron powder 
cam is made of SAE, Type 5 material which is gas 
carburized to achieve the required hardness and 
strength. The user has recorded no operating problems 
since the iron powder cam has been put into service. 
Tolerances required are plus or minus 0.0025 inch. 
The intricate face-and-disc configuration makes this 
cam prohibitively expensive to produce by machining 
from stock. 


BEARINGS AND BUSHINGS 


Important new advances have also been made in 
the field of bearings and bushings. Traditionally, sin- 
tered bronze bearings were the mainstay of the powder 
metallurgy business, but the extremely severe require- 
ments for trucks and other special vehicles such as 
farm tractors have thrown the bearing problem into a 
completely new category. To retain the original ad- 
vantages of porous bronze bearings — self-lubrication 
and close tolerances—and yet to obtain good resistance 
to extremely high crushing and shock loads, a new 
order of magnitude in the bearing problem was 
reached. The availability of larger compacting presses 
capable of forming larger and stronger parts — as well 
as new metal powders with improved properties — is 
solving this problem. The Amplex Division of Chrysler, 


for instance, is utilizing a 3,000-ton press to produce 
sintered iron rings as large as 30 inches in diameter 
(Figure 6). It is possible now to design rugged trans- 
mission systems for unusual vehicles including special 
military types, without the necessity for designing 
complex auxiliary lubricating and suspension com- 
ponents. 

Another advantage of powder metallurgy — the abil- 
ity to produce “tailored” special alloy compositions for 
specific requirements — is being put to good use in 
bearing surfaces. American Motors and Ford, for ex- 
ample, are using a special sintered copper-lead alloy 
for the linings of their connecting rod bearings. Ameri- 
can Motors has revealed that in some of their 1959 
models this special lining will be placed against a 0.05 
inch steel backing in semi-circular bearings of approxi- 
mately 2% inch diameter. 

Of course, not all of the powder metallurgy parts in 

new car designs are in the strictly “structural” cate gory: 
A great many powder metallurgy parts are listed « 
“hardware and accessories”. A door lock striker pli = 
is a typical example of be type of component — 
powder metallurgy is used for this part because of 
the requirements for self-lubrication plus economical 
production. The use of metallic friction materials made 
by —— metallurgy methods in brake bands and 
clutch faces of automatic transmissions continues to 
increase. This trend is also true for contact materials 
such as breaker points which are being produced from 
non-ferrous powders, combining high melting with 
high conductivity metallic materials. 








c.H. MILLES rounpry company 


ANNOUNCES A NEW NAME 


MILLES EQUIPMENT & SUPPLY COMPANY 


THIS CHANGE IS IN KEEPING WITH OUR CON- 
STANTLY EXPANDING LINE OF SERVICES, EQUIP- 
MENT, AND SUPPLIES. PERSONNEL AND OFFICERS 
REMAIN THE SAME. 


COMPLETE LINE OF MELTING EQUIPMENT FOR DIE 
CASTERS, NON-FERROUS FOUNDRIES, AND SMELTERS 


@ Melting Kettles @ Ingot Molds @ Pallet Molds @ 

Slag Buggies @ Ladle Bowls @ Thermocouple Protecting 

Tubes @ Milles “Ferrisist'' Ladle and Kettle Wash @ 

Pouring Ladles @ Pressed and Stainless Steel Ladles and 

ni . P Skimmers @ "Di-Alube' Lubricants for Die-Casters @ 

ie fortes erent wn Milles Fluxes for Zinc and Aluminum @ Milles Portable 

Finer Melting Equipment". Pumps. This valuable booklet — "Do's 

and Don'ts for Cast Iron Melt- 

ing Kettle Operation" — is 
available on request. 


NEW YORK . 
LOS ANGELES ° 
OHIC ° 


FRED W. HARMON, |5 ARDMORE RD., SCARSDALE, N. Y. — PHONE 3-6669 
INDEPENDENT F'DRY. SUPPLY, 6463 E. CANNING, LOS ANGELES — RAmond 3-3266 
GEORGE E. BOULLAIN, P.O. Box 285, Franklin, Ohio — Shadyside 6-7043 


—————_——mmnnewem Milles equipment 
2201 WEST 35th STREET + CHICAGO 9, ILLINOIS OL supply company 
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FROM BLUEPRINT 
TO TOP SELLER 


Designed to match the famous “Peace- 
maker 45”, P.Y. Hahn’s CO2 powered, 
18 shot BB revolver took 45 days 
from blueprint release to production 
shipments of finished castings. 


The two-piece barrel and the 
cylinder are zinc diecast in one shot. 
Die is designed to limit secondary 
machining to one ream operation 
and tapping four holes. Gas passages 
are as-cast. Casting surfaces have 
no ejector marks, which simplifies 
finishing operations. 


Monarch Exploratory Engineering 
hit the bullseye in meeting the dead- 
line for shipments against Hahn's 
heavy advance sales. Let us “trouble 
shoot” your casting problems. 


MANUFACTURING 
in MOLTEN 


MONARCH ALUMINUM MFG. COMPANY 
9205 Detroit Avenue Cleveland 2, Ohio 
circle No. 62 on the Reader Service Card 


ACHIEVEMENTS 
ALUMINUM 





POWDER METALLURGY 
ECONOMICS 


continued from page 61 


DIMENSIONAL ACCURACY 


It’s quite usual for a print to be 
submitted to a fabricator with many 
dimensions specified as +0.001 
closer. An analysis of the part may 
show that this close tolerance is 
specified on a dimension where the 
part mates with air and a tolerance 
of +%, —0.010 would be plenty ac- 
curate. Close tolerance work always 

calls for coining and this may double 

the tooling costs and nearly double 
the part cost. So DON’ T ASK FOR TOL- 
ERANCES YOU DON’T NEED. 


PART DESIGN 

Before you decide to make, or not 
to make, a part as a sintering consult 
your fabricator. It’s surprising what 
these fellows can do. Often at a 
small increase in tooling cost some 
expensive machining can be elimi- 
nated. Equally often, small modi- 
fications of the part to require inex- 
pensive machining after sintering 
will reduce both the tooling costs 
and the part costs. Therefore, Con- 
SULT YOUR FABRICATOR BEFORE PART 
DESIGN IS FROZEN. 


COST COMPARISONS 


Now let’s assume that materials 
selection has been intelligently 
made, that tolerances are realistic 
and that the final design is the most 
economical for fabrication. How do 
we compare costs and at what level 
do we compare costs. Take the sec- 
ond point first. ALWAYS COMPARE 
COSTS AT EXACTLY THE SAME LEVEL 
OF COMPLETION. Fre que sntly this will 
be when the part is re “ady for as- 
sembly. 

Now how do we compare costs? 
Every company has, of course, its 
own methods of bookkeeping and 
cost accounting. Such items as in- 
spe ction, inventor y m Lintenance, 
scrap disposal and many others may 
be lumped as general ‘overhead or 
may be charged to the individual 
manufacturing departments. But re- 
gardless of your company ’s general 
policies, the chart g given on page 6] 
has most of the elements required 
for a good comparison of costs. With 
little, or no, modification it can be 
used to determine whether or not a 
sintering is the most economical. 











LEYDEN 
WAX INJECTORS 


3 OF OUR MOST POPULAR 
MODELS 


MODEL NO. FSIWP 


MODEL NO. FBIWP 


MODEL NO. HBIWP 


lor cae rm details write direct to 
eyden Hydraulics 


Any Type or Size Unit Built to 
Your Specifications. 


LEYDEN 
HYDRAULICS, INC. 


1800 North River Rd. * Melrose Park, tll. 








pmm april '59 / 107 





@ News 


ENGINEERED CASTINGS SHOW 
IN CHICAGO THIS MONTH 

The 1958: Engineered Castings 
Show, together with the 63rd Cast- 
ing Congress, will be held in Chi- 
cago April 13-17 at the Sherman 
and Morrison Hotels. Sponsored by 
the AMERICAN FOUNDERYMEN’S SO- 
ciety, the show will be of primary 
interest to castings users. 

Exhibitors will include: 

@ Companies producing and 

marketing metal castings. 

@ Producers of casting metals 

and alloys. 

®@ Manufacturers of production 

analysis, inspection, and lab- 
oratory equipment for cast 
metals. 

Companies producing and 
marketing patterns and dies 
for metal casting. 

The Casting Congress will] fea- 
ture a broad technical-engineering 
conference. The special needs of 
castings users will be covered by 
papers on product-design engineer- 
ing, plus papers on metallurgical 
and production developments in 
cast metals. 


JOINS PMM STAFF 


GREENE 


Stanley S. Greene has joined the 
editorial staff of PRECISION METAL 
MOLDING as managing editor. With 
Industrial Publishing Corp. for 
eight years, he held the same po- 
sition On AERONAUTICAL PROCURE- 
MENT and, earlier, MATERIALS 
HANDLING ENGINEERING. He was a 
reporter on the Cleveland Press for 
several years, and has done publicity 
and public relations work. He at- 
tended Case Institute of Technology 
and Western Reserve University. 
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OF INDUSTRY & ASSOCIATIONS 


activities of people, companies & groups 
in the precision metal molding industries 


HANSON-VAN WINKLE- 
MUNNING 
ELECTS DIRECTOR, V. P. 


Laurent Oppenheim Jr. has been 
elected a director and appointed 
vice president, finance, of HANSON- 
VAN WINKLE-MUNNING Co. He’s also 


OPPENHEIM 


chairman of the finance committee, 
Resistoflex Corp., and chairman of 
the executive committee, Greer Hy- 
draulics, Inc. 


MILLES CHANGES NAME 


C. H. MILLES FOUNDRY Co. has 
changed its name to MILLES EQUIP- 
MENT & SUPPLY CO., to reflect its 
expanding business. 


KAISER TO MOVE 
GENERAL SALES OFFICE 


KAISER ALUMINUM & CHEMICAL 
corP. will move its general sales of- 
fices from Chicago to Oakland, 


DOEHLER-JARVIS PROMOTES 

DOEHLER-JARVIS DIV., 
LEAD Co., has promoted these men: 
John W. Thees, manager of Toledo 
Plant I, becomes division produc- 
tion manager; Charles I. Hodgson, 
sales manager of Toledo Plants | 


NATIONAL 


Calif., and the shift will be com- 
pleted about Sept. 1. The move will 
bring together Kaiser Aluminum’s 
policy-making groups in manage- 
ment, production, sales, and mar- 
ket development. 

Present regional and district 
sales headquarters will be retained 
in Chicago, together with technical 
and field service personnel. 


DESIGN ENGINEERING SHOW 
CONFERENCE SESSIONS SET 


Sessions on the choice of ma- 
terials in design, mechanical as- 
pects of design, and power and 
control in design will be featured 
at the fourth annual Design Engi- 
neering Conference, sponsored by 
the machine design division of the 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


The conference is held concur- 
rently with the Design Engineering 
Show, to be held at Convention 
Hall, Philadelphia, May 25-28. 


KOEHRING BUYS 
CAST-MASTER 


KoEHRING CO. has acquired the 
complete business of CAST-MASTER, 
inc., through an exchange of stock. 
Cast-Master will continue operation 
of its Bedford, Ohio, plant as a di- 
vision of Koehring’s Hydraulic 
Press Mfg. Div., with all employees 
joining the Koehring organization. 


THREE OFFICIALS 


and II, succeeds Thees as manager 
of Toledo Plant I; Richard M. 
Hindman, assistant chief engineer 
for both Toledo plants, succeeds 
Hodgson as sales manager of To- 
ledo Plants I and II. 


HODGSON 





ROSS JOINS 
PERMANENT MOLD DIE 


ROSS 
New chief engineer at PERMA- 
NENT MOLD DIE Co. is Frank Ross, 
formerly vice president, engineer- 
ing, at Centrocast and Engineering 
Co. He'd also been chief engineer 
for Aluminum Alloys Co. 


GENERAL EXTRUSIONS 
NAMES PITTSBURGH REP 


DE LUCA 
Anthony A. DeLuca has joined 
GENERAL EXTRUSIONS, INC., as sales 
representative in the Pittsburgh 
area. His address is 251 Guenevere 
Dr., Pittsburgh. 


HARRISON IS INTERNATIONAL 
FOUNDRY SUPPLY PARTNER 


HARRISON 


Rex Harrison has been named a 
partner in INTERNATIONAL FOUNDRY 
SUPPLY CO. Son of the firm’s found- 
er, R. B. Harrison, he formerly was 
sales manager of Reading Gray 
Iron Castings, Inc. He'll handle na- 





tional sales of Revecon and Rever- 
bale melting furnaces for non-fer- 
rous and iron foundries. 


DUANE SPECIALTIES 
EXPANDS 

DUANE SPECIALTIES, LTD., has 
leased new and larger quarters for 
its Newark plant. The new loca- 
tion, at 2 Johnson St., is about twice 
the size of the old plant, and will 
also house the company’s main of- 
fices. In line with the expansion 
program, orders have been placed 
for modern, high-pressure equip- 
ment of greater capacity. 


WHEELON DIRECTOR OF 
BERYLLIUM CORP. 


The election of O. A. Wheelon 
to the board of directors of THE 
BERYLLIUM CORP. was announced by 
Walter R. Lowry, president. 

Mr. Wheelon is a consulting en- 
gineer and is presently affiliated 
with Thompson-Ramo-Wooldridge 
Corp. on ICBM and IRBM pro- 
grams; with Titanium Metals Corp. 
of American on vacuum furnace 
equipment design and allow evalu- 
ation techniques; and with Verson 
All-steel Press Co. on hydraulic 
press design. 





At HB&S you can 


pick up the phone and get the 
answer to your question on 
the spot 


call an order in for same day 
shipment, in an emergency 


receive palletized delivery to 
any point within your plant 
and the many other big little 
things that help you produce 
a better product at lower 
costs. 


At HB&S you get big-order, big 
company attention. Service is in- 
dividualized to fit your needs .. . 
specifically engineered to meet 
your requirements. 


*also aluminum, bronze, 
lead, brass, zinc 


See what a difference HB&S service . 
HB&S quality make: 


Spectrographic analysis of all production 
Alloy number on every ingot 

Heat number on every pallet 
Start-to-finish quality control for alloys 
100% on spec. 


And yours for the asking Henning's 
Pocket Guide to Better Casting 


Write TODAY 
for your copy of 
“Die Casting 
with Zinc Base 
Alloys" explain- 
ing the factors 
influencing the 
production of 
sound castings 
and the causes 
of faults and 
defects. 


91-117 Scott Ave., at Randolph St., Breoklyn, N. Y. 


Smelters and refiners of aluminum, bronze, brass, zinc, lead 


Dependable service since 1922 
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¢— ENGINEERING @! 
48 AND LE 
‘— DIE FACILITIES | 
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@ AUTOMATIC af 
CHROME PLATING &@; 


fe Our complete facilities, 
from design to finishing, 
enable us to meet your 
varied die casting re- 

| quirements regardless of 


size or complexity. 


Write to: 


Wolverine 
Die Cast Corp. 


13700 MT. ELLIOTT 
DETROIT 12, MICH. 
FOrest 6-9675 


VV 
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NEW PRODUCTS 


continued from page 26 


DUST COLLECTOR 





AGET MFG. CO. — The Dustkop 
Model 1150, a compact air-recir- 
culating dust collector suitable for 
location behind straight line ma- 
chines and other multiple opera- 
tions where there is a high dust 
volume and shop space is at a 
premium. 


Circle No. 243 on Reader Service Card 





PORTABLE BARREL FINISHER 


on 


<= 





co.— The Rolla- 
brader is a portable barrel finisher 
that features a_ lift-off removable 
barrel, and variable speed drive. 
The 0.5 cu. ft. machine is ideal for 
short runs of small parts. 

Circle No. 244 on Reader Service Card 


RAMPE MFG. 





CHROME STRIPPER 
HANSON-VAN WINKLE-MUNNING 
co. — Pickelene 300. A dry mixture 
that pickles all vale metals and 
also strips chromium. It produces 
a bright, smut-free surface, and has 
no objectionable fumes. 
Circle No. 246 on Reader Service Card 





ALUMINUM CASTABLE 
DEVCON CoRP. — Devcon F-2 is a 
liquid aluminum material, 80% alu- 
minum, 20% plastic, that can be 
cast without heat or pressure. Two 
hours after adding a hardening 
agent, the material becomes a 


tough metallic mass that has a 
compression strength of 20,000 psi. 
Uses include filling of holes incor- 


rectly drilled, building up worn 
sections, etc. 
Circle No. 252 on Reader Service Card 





SPRAY PAINTING MACHINE 





CONFORMING MATRIX CORP. — Ma- 
chine features two traversing spray 
guns. An area up to 8” wide x 22” 
long can be sprayed. Speed of gun 
travel is adjustable from 35 to 90 
feet per min. The guns will spray 
in both directions, automatically 
shutting off at the end of each 
stroke. 


Circle No. 245 on Reader Service Card 





POLISHING WHEEL 





AMERICAN BUFF CO.— The Uni- 
flex abrasive polishing wheel, when 
installed ahead of other buffs on an 
automatic machine, is said to elimi- 
nate the need for hand operators 
and extra polishing operations. It 
replaces grit application, backstand, 
contact wheel and idler. 


Circle No. 251 on Reader Service Card 





FLOW GUIDE METER 

FISCHER & PORTER CO. — The Flo- 
guide Meter is a metal tube vari- 
able-area Flowrator meter with a 
glass tube indicating extension. It 
can be used for pulsating liquid or 
gas flow applications. 


Circle No. 261 on Reader Service Card 





DRILLED THERMOCOUPLE 


Ce 


WELLS 


CLAUD Ss. GORDON co.—A new 
line of drilled thermocouple wells, 
thermometer sockets, and _ ther- 
mometer test sockets. These are 
for pressure installations to permit 
checking or replacing of thermo- 
couple or thermometer without 
opening the line or vessel. 

Circle No. 253 on Reader Service Card 


VIBRATOR FOR FINISHING 
LORD CHEMICAL CORP. — The Lor- 
co Vibrator uses controlled vibra- 
tion for descaling, deburring, fine 
finishing. It is also said to burnish 
or impart color and luster in from 
1/100th to 1/10th the time required 
by barrel finishing. 
Circle No. 250 on Reader Service Card 


MULTI-PURPOSE CONVEYOR 


ae 
a 
a 


MURRAY-WAY CoRP. — Conveyor 
design features horizontal and ver- 
tical platens and sealed line con- 
struction. The unit is available in 
rectangular or straight-line design. 
It can be equipped with continu- 
ous drive or variable station-dwell. 
Circle No. 257 on Reader Service Card 


DIFFUSION PUMP 

NRC EQUIPMENT corP. — Model 
H-32-P, a 32” vacuum oil diffusion 
pump, has a top speed above 50,- 
000 CFM at an inlet pressure of 
1 x 10* mm. Hg. (atmospheric 
pressure=760 mm. Hg.) and 
speeds above 30,000 CFM at pres- 
sures between 3.5 x 10°* and 6 x 
10°° mm. Hg. 
Circle No. 254 on Reader Service Card 


DRY FILM LUBRICANT 
MIRACLE POWER PRODUCTS CORP. 
—“dfg 123” is a_ high-efficiency, 
non-inflammable colloidal graphite 
lubricant designated as a dry film 
material. Uses include application 
to prevent dry rubbing contact 
during initial movement of bearing 
surfaces, and subsequent run-in. 
Circle No. 249 on Reader Service Card 


TEMPERATURE CONTROLLER 


PARTLOW CoRP.—A low-cost 
pneumatic recording temperature 
control. ‘The control utilizes a 15 
lb. air line to actuate an air-op- 
erated steam valve. It is available 
in 10 optional temperature ranges 
within —30 to 1100 F. 

Circle No. 255 on Reader Service Card 


AMMONIA DISSOCIATORS 

C. I. HAYES, INC. — The AD-52 and 
AD-61 are two new dissociators 
for producing research and_pro- 
duction atmospheres in the 100 
CFH and 150 CFH capacity ranges. 
The furnace atmospheres produced 
are good for bright brazing, pow- 
der metallurgy processes, etc. 
Circle No. 248 on Reader Service Card 


ROTARY CONVEYOR 


DIVINE BROS. CO. — The RV-X Ro- 
tary Conveyor, indexing type, is for 
polishing, buffing or brushing head 
units. It has a 72” diameter table 
which contains 8 fixture spindles 
on a 66” diameter centerline. 
Circle No. 260 on Reader Service Card 


continued on page 112 





CUTS COSTS for 
DIE-CASTERS 


e CLEANS 
e LUBRICATES 


Remove loose flash and 
clean the mold with a power- 
ful, clean air blast — then 
lubricate all mold surfaces 
evenly, using the same gun 
—with a flick of the thumb! 
Adjustment at the gun for 
full range from zero to a 
heavy mist, spraying, fog- 
ging, or vaporizing the lubri- 
cant. Speeds up mold oper- 
ation and reduces casting re- 
jects. Makes every machine 
cycle count 





Avy Pe a ee Pits 
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NEW PRODUCTS 
continued from page 111 


VACUUM COLD TRAP 


VEECO VACUUM CorP. — The Veeco 
CT-400 Cold Trap provides 8-10 
hrs. continuous operation from 1 
filling (0.6 liters) of liquid nitro- 
gen. The BAF-400 Baffle has an 
internal cooling coil and an exter- 
nal coil to condense almost all 
backstreaming oil molecules. Both 


units are flanged to mate with 
other of the company’s 4” systems. 
Circle No. 247 on Reader Service Card 


CENTRIFUGAL WASHER- 
DRYER 

LEON J. BARRETT ©O.—A_ high 
torque, reversible motor makes it 
possible for Barrett Centrifugal 
Washer-Dryers to handle loads up 
to 425 lbs. The reversible motor 
makes it possible to rinse and dry 
irregular parts with deep recesses 
or blind holes. 
Circle No. 256 on Reader Service Card 


RECORDING 
POTENTIOMETER 

WESTON INSTRUMENTS, DIV. OF 
DAYSTROM INC. — The Model 6702 
Daystrom-Weston multipoint _re- 
cording potentiometer is capable of 
handling from 2 to 24 points by 
means of plug-in adapter units. 
Circle No. 258 on Reader Service Card 


ULTRASONIC GENERATOR 
BRANSON ULTRASONIC CORP. — 
Model APT-500 Sonogen generator 
has a 3-kw average power output 
and will activate 300 gallons of 
cleaning solution. The unit features 


a remote control panel, which can 
be incorporated with other instru- 
ments at a central control area. 

Circle No. 259 on Reader Service Card 


LOCKING DRIVE PINS 
GROOV-PIN corP. — Locking drive 
pins that measure 1/32” in diame- 
ter x %” to ¥” in length are suited 
for connecting or locking together 
two miniature parts. Uses include 
replacing plain pins or bent wire 
fasteners. 
Circle No. 262 on Reader Service Card 


STATIC EXCITER-REGULATORS 
KATO ENGINEERING Co. — Single 
unit static exciter-magnetic ampli- 
fier regulator units, that replace 
both the conventional rotating ex- 
citers and electro-mechanical types 
of regulators, have been developed 
for AC generator control units. 
Circle No. 263 on Reader Service Card 


ZINC RICH PAINT 

BART MFG. CORP. — Galvafroid. A 
zinc rich paint that contains from 
92% to 95% of metallic zinc in the 
dry film. This gives protection com- 
parable to hot-dip galvanizing. 
Circle No. 267 on Reader Service Card 








SELLERS OF 
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SPECIAL HIGH GRADE 99.995% + 
HIGH GRADE 99.95% 


INDUSSA CORPORATION 


511 Fifth Avenue New York 17, New York Tel: MUrray Hill 2-4680 


Cable: Indussa New York 


Telex: 4301 New York 


For more information circle No. 74 on Reader Service Card 
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DURABLE 


a 


CASTINGS 
Q 


DIE 


<i> 


Send blueprints or samples for prompt quotations 

D | FE C DIE CASTING CO. 

Div.: Ordnance Tool & Die Corp. 

59-27 Decatur St.-Brooklyn27,N. Y.-VAndyke 1-6148—6149 
Circle No. 28 on Reader Service Card 





DIP-OUT 
FURNACE 


for 
ALUMINUM & BRASS 
Permanent Mold Casters 


by the makers of 
famous REWECON furnaces 


The REVERBALE furnace reduces 
MELTING AND MAINTENANCE 
COSTS 66%... KEEPS METAL 
LOSS BELOW 2%! 


No crucibles required . . EASIER 
CHARGING OF INGOTS . . . waste 
gases used for pre-heating . . . NO 
CHILLING OF METAL BATH WHEN 
ADDING FRESH INGOTS. . . greatest 
possible flexibility when changing 
metals. 


WRITE NOW for our informa- 
tive booklet: ‘International 
Formula To Cut Melting Costs 
In 7," 


INTERNATIONAL Foundry Supply Co. 
P.0.Box 1053 Reading, Pa. Phone: FR 6-0794 


Canadian Drew Brown Ltd. 
Representative: 5410 Ferrier St., Montreal 9 


Circle No. 49 on the Reader Service Card 





THREAD-CUTTING SCREWS 


PARKER-KALON — 3 thread cutting 
screws: Type F cuts a machine 
screw thread; Type B-F has widely- 
spaced threads with a coarse pitch. 
It can be used for fastenings in thin 
sections and bosses in brittle ma- 
terials; Type L functions as a com- 
bination thread-cutting and thread- 
forming screw. 

Circle No. 266 on Reader Service Card 


METAL DISINTEGRATING 
MACHINE 


; 
‘ 
: 
5 
: 
i 


JIFFY DISINTEGRATORS, IN¢ 
Model J-2. The unit operates on a 
electro-magnetic principle. Uses 
include removal of broken taps, 
drills, reamers, studs, etc. Also, it 
can burn shaped holes into hard- 
ened metals. 

Circle No. 271 on Reader Service Card 


ANODE HOOKS 
MALLORY-SHARON METALS CORP. 
Titanium anode hooks and baskets 
that have extremely high corrosion 
resistant qualities. Standard range 

size is from 3k” to 8”. 
Circle No. 272 on Reader Service Card 


MECHANICAL FINISHING 
MACHINE 

ABRADO FINISH CORP. — Abrado- 
Matic Model TS-31 is for the me- 
chanical finishing of external sur- 
faces of high-precision, machined 
parts. One or more parts can be 
attached to a fixture that automati 
cally lowers into a rotating tub of 
abrasive media. 
Circle No. 273 on Reader Service Card 
continued on next page 








Thousands of 4 » 
extra pours per % 
ladie, with less effort 
for the operator 


‘the 

AT -Jiildia-) ai 
STAINLESS 
STEEL Jadle 


for 
non-ferrous 
metal 
pouring 


LIGHT 
TOUGH 
LONGER- 
LASTING 


If you pour non-ferrous alloys, Spincraft 
ladles will save you replacement costs and 
make the job much easier. Designed to 
reduce operator fatigue by their lightness. 
balance, and non-spill shape, they resist 
burning-through as only stainless steel 
with its high critical melting point can do. 
Spincraft ladles come in 23 sizes, from 14 
lb. to 30 lb. molten metal capacity 


© 75% lighter than cast 
iron ladles 


and other metals 
without coating 
"Whack proof’’ 
handle arc-welded to 
reinforced cup edge 


® Amazingly long life 


Shot-blasted for 
coating adhesion 
Built to last longer, 
work lighter. Let 
your operator use 
one, then try to take 
it away from him! 


Deep conical form 
makes pouring easier 
minimizes spillage 


® Can be used for zinc 
Complete handle on Y% Ib. through 9 Ib. size; 10 


through 30 Ib. size has handle bracket stub to which 
proper length handle can be attached. 


Also...Spincraft STAINLESS STEEL Skimmer 


A skimmer that really skims! Shallow radius 
skims surface impurities instead of ladling as 
jeeper-cupped. skimmers do. Correct size holes 
prevent clogging. Short handle stubs fit com 
mon pipe and permit attachment of length and 
type handle you want 


IN FOUR DIAMETERS: 6 
inch, 8 inch, 10 inch, 12 
inch. 


Spincraft ladies and skim- 
mers ore also available 
in low-cost mild steel. 


Write for 
[= ° complete data 
and prices 
DNC Ex 
y- 
SMiia Wiis eo «fF 


lle ietete 


SPINCRAFT, INC. 

4138 West State St., Milwaukee, Wis. 
Send us complete information on 
Stainless Steel Mild Steel 


‘a Ladles 
(] Skimmers 


Ladles 
[} Skimmers 
Company 
Address 


City State 


Name 
Leasseaaseseeeeeeeeeneneeeed 
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Dodge Custom-made 
Special Alloy 


Steel Goosenecks 


.. . for longer service life 
. . . fess maintenance 


Here’s the biggest news in die casting 
in years: a custom-made special alloy 
steel gooseneck that will outlast and 
outperform iron and alloy iron goose- 
necks currently available...and 
provide greater operational savings! 
Developed through years of experi- 
ence and association with the die 
castings industry, Dodge Special 
Alloy Steel Goosenecks provide 
many advantages: 
@ Will outlast iron and alloy iron 
goosenecks by as muchas 4-5 years. 


Maintenance problems are fewer 
because of long service life. 


a 

@ Down time is reduced to a mini- 
mum because of long service life. 

cf 


Designed and made of special 
alloy steel, they prevent cracking 
... bottom breakout... spout 
erosion. 


Each Dodge Special Alloy Steel 
Gooseneck is custom made to speci- 
fications by the Finished Products 
Division of Dodge Steel Company. 
Facilities are available for producing 
any size gooseneck for any die cast- 
ing “machine. Goosenecks are fur- 
nished either rough machined or 
machined with sleeves. Dodge pro- 
vides a complete engineering service 
in the designing and production of 
steel goosenecks. 

Your inquiries are solicited, with- 
out obligation, of course. Ask too, 
about pots and other die casting 
machine parts including nozzles, 
spouts, plungers, etc. 


DODGE STEEL COMPANY 
Ins | FINISHED PRODUCTS DIVISION 

DES) | 6501 Tacony Street 
ees) Philadelphia 35, Pa. 


Circle No. 30 on the Reader Service Card 
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NEW PRODUCTS 


continued from page 113 


ALUMINUM BAR FOR 
BEARINGS 

BUNTING BRASS & BRONZE CO. — 
Aluminum bars, which can be ma- 
chined to fit any bearing use, are 
now available. The bar is an alu- 
minum-tin alloy with certain other 
metals such as copper, nickel and 
magnesium added to assure fine 
bearing properties. 
Circle No. 268 on Reader Service Card 


HIGH SPEED STRIPPER 

LEA MFG. Co. — Coldstrip $900 is 
a high speed stripper for removing 
enamels, lacquers, and resin base 
coatings at room temperature. 
Circle No. 264 on Reader Service Card 


PLUNGER LUBRICANT 
AMERICAN CHARCOAL CO. — Dy- 
lube £400. A series of plunger lu- 
bricants for cold chamber die cast- 
ing machines. The lubricants are 
said to reduce shot sleeve replace- 
ment problems by 75%. 
Circle No. 265 on Reader Service Card 


EJECTOR PINS 

DETROIT MOLD ENGINEERING CO. — 
Letter-size diameter ejector pins. 
Available in standard 10” lengths. 
They are made from heat-treated 
die steel, ground, nitrided, honed. 
Circle No. 269 on Reader Service Card 


HYDRAULIC FLUID 

MONSANTO CHEMICAL CO. — Py- 
draul A-200. An all-synthetic hy- 
draulic fluid which combines low 
cost with extreme fire-resistance 
and lubricating properties. Fea- 
tures high resistance to compres- 
sion, and excellent lubricity. 
Circle No. 102 on Reader Service Card 





INCREASED SALES STAFF 
FOR NEW JERSEY ZINC 

Three new sales representatives 
have been added to the metal sales 
staff of NEW JERSEY ZINK Co. Rupert 
C. Bing will cover the eastern area 
from the New York office. Robert 
D. Burns will cover the midwest- 
ern area out of Chicago. John P. 
Del Vecchio will be a technical 
service representative with head- 
quarters in New York. 








STROH INTRODUCES 
STATISTICAL OUALITY CONTROL 
FOR DIE CASTINGS 


DIMENSIONAL CONTROL 
AT STROH DIE CASTING 
BEGINS WITH A CHART 

LIKE THIS... 


Here's what the 
Control at Stroh Die 


CRITICAL DIMENSIONS 


can be held within speci- 
fied limits. Buyers who rely 
on statistical dimension- 
ing to assure accurate 
parts for assembly are in- 
vited to consult Stroh. 

















11123 
MILWAUKEE 


Sa.vact AccErT 


new concept of Quality 


Write for Details 


<7, Stroh Die. Casting Co., Inc. 


WEST BURLEIGH SIREET 





STOWERS \NSPECTOR 


Casting means to you 





LOWER INSPECTION COSTS 


come from simpler receiv- 
ing inspection instead of 
full sampling of each ship- 
ment of die castings. 
Many manufacturers now 
benefit from Stroh's Qual- 
ity Control. 














LZ. 


10, WISCONSIN 
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DESIGN FOR 


Cast hardware ... 


Looks Good, 
Works Good, 
Fits Good 


CLOSE FIT, STRENGTH, CLEAN FIN- 
isH. These were the requirements 
spelled out by a customer who 
wanted to lower costs by die cast- 
ing hardware used on steel parti- 
tion doors. 

Before any tooling was designed, 
Monarch Aluminum Mfg. Co. engi- 
neers worked out preliminary prob- 
lems with the customer, such as 
locating parting lines and ejector 


pins to provide clean casting sur- 
faces suitable for chrome plating. 

One of the parts (Figure A) was 
designed with a raised lip to seat a 
nylon bushing. This lip, crimped 
over the bushing, eliminates an as- 
sembly operation. Also, normal 
draft allowances on critical sur- 





PRODUCES MORE AND 
BETTER PIECES BETWEEN 


faces were reduced (some were 
eliminated ) so that the castings 
would fit properly. 

The parts, formerly brass stamp- 
ings, are die cast in zinc in a four- 
cavity unit die. Dimensions of the 
largest part are 2 x 1% x 3% in, 
and it weighs 5 ounces. 








Die Inserts for 
Zinc or Aluminum 


“ACCU-CAST 


By Shaw Process 


ACCU-CAST 


components for die-casting 


DIE CHANGES. 


A graphited product for use in working hot metals of all 
kinds. Good in temperatures up to 2200° F and above. 
Keeps work cool and extends the life of dies and 
punches. Highly adhesive, may be applied by brush or 





are produced in Nu-Die V, VDC, or other 
hot-work steels to close tolerances. 

Casting from original patterns eliminates 
need for master hobs and prolonged ma- 
chine cutting of cavities and cores... pro- 
vides cost savings, greater design leeway, 
fidelity of detail, and excellent surface finish. 


swab or diluted with oil for spraying. 
d iets Manco’s UQC (Uniform Quality Control) 
and long experience assure sound, trouble- 


Bulletins describing Fiske's 514A Hot Die free components for exacting requirements. 


Lubricant and other specialty lubricants and 


(a 





coolants sent on request. Ks Free: copy of ACCU-CAST techni- 


cal bulletin. Write, wire, or phone: 


MANCO PRODUCTS, Inc. 


2401 Schaefer Road, Melvindale, Mich. 
Telephone: Detroit—WaArwick 8-7411 
Representtives in Principal Cities 


Bi» ESS] ACCU-CAST 
METAL WORKING 


LUBRICANTS 
FISKE BROTHERS REFINING CO. 


129D LOCKWOOD STREET, NEWARK 5, N.J. 
Plants: Newark 5, N. J. and Toledo 5, Ohio 











*Licensed under Shaw Process 
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just to stretch 


... Next time specify 


INVESTMENT CASTING 


Parts design becomes as flexible as wax 
when you specify Investment Casting. 
Because with this “lost wax” process, 
parts can be designed for function; for 
utmost operating efficiency rather than 
compromised to satisfy a method of 
manufacture. 


Costly machining and assembly operations 
are reduced and often eliminated. Complex 
and time consuming tooling setups too! 
And — you have the widest selection of 
alloys from which to choose: the non- 
ferrous group, the carbon and low alloy 
steels, the hard-to-form, hard to machine 
high alloy steels... even cobalt base alloys. 


Thus you stretch your design potential, 
you stretch your range of metals and you 
stretch your budget when you specify 
this process. 


It might stretch your imagination too, if 
you could see some of the intricate shapes 
we're casting here at Hitchiner. If you'll 
write us today for our free new brochure, 
you'll get an idea how you can utilize the 
freedom and savings offered with In- 
vestment Casting. 


For complete details, see this new 


illustrated, informative booklet on 


HITCHINER 


MANUFACTURING COMPANY, INC. 
MILFORD 45,NEW HAMPSHIRE 


It could be the best invest- 


ment you ever made. 


Representatives in Principal Cities 
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S OPPORTUNITIES 


jobs & equipment 





Opportunities rates: $20 for 
the first column-inch; $15 for 
each additional column-inch 
payable in advance. To answer 
box number advertisements, 
address responses to the box 
at Precision Metal Molding. 
812 Huron Rd., Cleveland 15, 
Ohio. Closing date: Ist day of 
month preceding publication. 














POSITIONS OPEN 





the art of Investment Casting: 





SUPERVISOR OF 
DIE CASTING DEPARTMENT 

New Los Angeles factory of national con- 
cern interested in man to set-up and super- 
vise new die casting dept. Must have thor- 
ough knowledge of die casting, trimming, 
die maintenance, and repair. Send complete 
resume to Box No. 4159. 


REPRESENTATIVE WANTED—Leading West 
Coast manufacturer of powdered meta! prod- 
ucts and electronic cores seeks well-qualified 
commission representatives with following in 
OEM for Central, Pacific Northwest and 
Southeastern States. Write Sales Manager, 
Kwikset Powdered Metal Products, Anaheim, 


California. 





DIE CASTING — DIE DESIGNER — The 
Western Electric Co., Manufacturing and 
Supply Unit of the Bell Telephone System, 
has immediate opening in Baltimore, Md., 
for design engineers experienced in the de- 
sign of aluminum die casting dies. Graduate 
engineer preferred but will consider equiva- 
lent experience and education. In addition, 
experience in injection mold design and tool 
and die design desirable. This is an excellent 
opportunity in a progressive company. A 
personal interview in Baltimore (expenses 
paid) will be arranged for qualified candi- 
date. Liberal relocation allowance will be 
granted if employed. For a prompt reply 
write to Western Electric Company, Employ- 
ment Manager, 2500 Broening Highway, 
Baltimore 24, Maryland, giving age and a 


brief outline of education and experience. 





Get the results 
you want from 


DIE CASTING... 


When you decide to use die cast 
parts, you expect, definite results in 
terms of benefits reflected in your 
manufacturing operations, or in 
your finished products. Milwaukee 
engineers and technicians, backed 
by the complete facilities of the 
modern Milwaukee plant, are 
qualified by training and experience 
to eve you the results you are 
looking for...and more! 





When you send your prints and 
“specs” to Milwaukee, you often 

get more than a quotation. You 
may get suggestions and proposals, 
when deemed useful, that will 
give you all the results 

you are looking for plus 

the extra benefits which 

the die casting process 

can give you. 


Milwaukee operates under the 
Certified Zinc Plan of the 
American Die Casting Institute. 


/ILWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+> MILWAUKEE 12, WISCONSIN 


Established 1909 
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WANTED: B & T Machinery Company, Hol- 
land, Michigan, needs serviceman for its line 
of die casting machines, trim presses and re- 
search laboratory facilities. Experience in 
hydraulics, electricals and die casting re- 
quired. Must be willing to relocate in Holland. 
Call: J, C. Petter, EX-2-2341, B & T Machinery 
Company. 





EQUIPMENT 





FOR SALE: Precision foundry, fully equipped 
for non ferrous metal including magnesium. 
Equipped for investment, plaster mold and 
CO, sand processes. Has been operated as 
captive foundry at rate of $100,000 per yr. 
Capacity $500,000. New York City location. 
Box No. 4259. 





TECHLINE OPENS LAB 

TECHLINE DIV., WHEELABRATOR 
corP., has opened a new chemical 
laboratory in conjunction with the 
processing laboratory at its Vicks- 
burg, Mich., plant. The new labora- 
tory will have facilities for research 
and development of barrel finishing 
compounds. 

Mason Atkins, former field en- 
gineer specializing in wet blast pre- 
cision finishing for Wheelabrator, 
was named chief chemist at the lab. 


PLAN DESIGN CLINIC 
FOR MPI SHOW 

A design clinic for powder metal- 
lurgy will be held at the mera. 
POWDER INDUSTRIES FEDERATION'S 
1959 Powder Metallurgy Show 
scheduled for April 20-22 at the 
Sheraton-Cadillac Hotel, Detroit. 
Sponsored by sintered parts fabri- 
cators, the clinic will be directed 
at designers and engineers to show 
them what today’s powder metal- 
lurgy has to offer. 


MILWAUKEE DIE CASTING 
NAMES CHIEF DESIGNER 

Albert W. Kreutzberger has 
joined MILWAUKEE DIE CASTING CO. 
as chief designer. Active for many 
years as a tool and die designer, 
he'd been chief die designer of 
outboard motor castings for a mo- 
tor producer for the past seven 
years. 

















To make the BEST... 
ee 


Begin with the 
BEST CASTINGS! 








entree 


Enestoun Co. 


Aluminum Alloy Castings 


Zinc Alloy Castings 


Tin and Lead Alloy Castings 


DISTRICT OFFICES 


AKRON, OHIO 
E. G. Siess, Jr. 
277 W. Exchange St. 
Tel: Portage 2-7663 
BUFFALO, N. Y. 
Harry W. Harding 
235 Burke Drive 
Tel: Amhurst 1164 
CLEVELAND, OHIO 
William Kranz 
19615 West Lake Road 
Tel: Edison 1-6888 


Latrobe 
Die 
Casting Co. 


Latrobe, Pennsylvania 


DAYTON, OHIO 
J. M. Gallaher 
363 West First St 
Tel: Baldwin 4-3523 
DETROIT, MICHIGAN 
J. R. Lemen, Jr 
1016 Fisher Bidg. 
Tel: Trinity 3-5910 
NEW ENGLAND 
R. L. Thomson 
79 Prospect St. 
Stamford, Conn. 
Tel: Fireside 8-3985 
PHILADELPHIA, PA. 
Albert B. Reid 
505 Wadsworth St. 
Tel: Chestnut Hill 7-8833 


Established 
1918 
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Precision Cavities Our Specialty 


Specialists in Die Cast Dies — Plastic Molds — Powder Metal Molds — 
Wax Molds for Investment casting. 


The latest in toolroom equipment assures you of precision workmanship 
and prompt delivery. Design and build complete dies, or cavities to 
fit your die. 


PETERS DIE SINKING, INC. 


1704 E. 9 MILE ROAD * HAZEL PARK, MICHIGAN 
MODERN DIE SHOP EQUIPMENT TELEPHONE Lincoln 7-2232 
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S DATA OFFERED IN THIS MONTH’S ADS 


the Reader Service Cards facing the last page will 
get you these free reference materials. Circle the numbers and mail. 


2. Tool Steels—Publication list from 


Allegheny Ludlum Steel Corp., 
gives data on more than 125 tech- 
nical publications offered by the 
company. 


. Metal Preservative—Technical lit- 
erature describes Enteks, a new 
series of rinse water additives that 
give metal surfaces a protective 
coating against the atmosphere. En- 
thone, Inc. 


. Investment Casting— ‘Practical 
Guide to Investment Casting”, is a 
44-page design handbook from Ar- 
wood Precision Casting Corp. 


Metal Powders—Technical data on 
AMAX non-ferrous metal powders 
is available from American Metal 
Climax, Inc. 


- Compacting Press—A new low- 
cost compacting press, designed for 
versatility and having a rated pres- 
sure of 50 tons, is described in tech- 
nical literature from the Hamilton 
Div., Baldwin-Lima-Hamilton. 


. Sintering—The “Engineering Hand- 
book of Powder Metallurgy”, and 
Catalog No. 58, which lists 2,227 
sizes of completely finished cast 
bronze and sintered oil-filled bear- 
ings, are available from Bunting 
Brass & Bronze Co. 


. Silicon Carbide Tile—Technical 
data from the Refractories Div., The 
Carborundum Co., describes Carbo- 
frax, a silicon carbide tile that has 
almost as much heat conductivity 
as chrome-nickel steel. 


. Die Casting Machine—Technical 
data describes a machine that has 
650-tons locking pressure, and will 
handle a shot of 10.6 lbs. aluminum, 
25.8 lbs. zinc. The Cleveland Auto- 
matic Machine Company. 


. Standardized Die Components— 
which reduce design time and cut 
die construction costs, are described 
in a 170-page catalog. The Detroit 
Mold Engineering Company. 


. Die Castings—A 16-page facilities 
folder from the Dollin Corp. gives 
their die-casting techniques for 
solving rigid design requirements 
in zinc and aluminum castings. 


. Hydraulic Compacting Presses—in 
capacities from 2 to 75 tons, that 


feature an exclusive shuttle-feed 
with rotary agitator for compacting, 
is described in Bulletin M-11-B. 
Denison Engineering Div., Ameri- 
can Brake Shoe Co. 


. Sintering Furnaces—Bulletin No. 


461 shows typical installations of 
EF gas-fired, oil-fired and electric 
furnaces. The Electric Furnace Co. 


. Metal Working Lubricants—Fiske 


Brothers Refining Co. offers tech- 
nical bulletins on their 514A Hot 
Die Lubricant and other specialty 
lubricants. 


Small Die Castings—Technical data 
from Gries Reproducer Corp. ex- 
plains their “Intercast” method of 
producing small zinc-alloy parts 
with moving elements in a single 
automatic operation. 


. Sintering Furnaces—Engineering 


data on tube, pusher, box and mesh 
belt type sintering furnaces. Harper 
Electric Furnace Corp. 


. Zine Die Casting Facts—Henning 


Bros. & Smith, Inc. has issued an 
engineering data book on “Die 
Casting With Zinc Base Alloys”. 


. Sintering Furnaces—for controlled 


atmosphere or vacuum sintering are 
described in technical literature 
from Hevi-Duty Electric Company. 


. Investment Casting—Brochure from 


Hitchiner Mfg. Co., gives technical 
data on utilizing the freedom and 
savings offered with investment 
casting. 


Furnaces—for aluminum and brass 
permanent mold casters. Technical 
booklet gives data on cutting melt- 
ing costs in half. International 
Foundry Supply Supply Co. 


. Sinterings—Technical literature is 


available on Johnson Ledaloyl Pow- 
der Metallurgy for bronze or iron 
bearings, bushings, and parts. John- 
son Bronze. 


. Compacting Presses—A complete 


catalog from Kux Machinery Co. 
gives engineering data on their 
presses that feature push button 
control, positive mechanical pres- 
sure stop mechanism, secondary 
lower punch mechanism, etc. 


. Induction Heating Units—from 


Lepel High Frequency Laborator- 
ies, Inc., for brazing, melting, an- 
nealing, etc. are presented in an 
engineering catalog. 


. Hot Work Steel—VDC hot work 


steel, air hardening, high vanadium, 
Type H-13, for die casting dies, is 
described in engineering data sheets 
from Latrobe Steel Co. 


. Die Casting Machines—Information 


on a complete line of die casting 
machines is available from Lester- 
Phoenix, Inc. The units feature re- 
liable clamping, and are readily 
adapted to vacuum casting. 


. Die Casting Components—Accu- 


Cast by the Shaw Process, are de- 
scribed in a technical bulletin from 
Manco Products, Inc. 


. Zine Die Castings—The “End Uses 


of Zinc Die Castings”, is a 62-page 
booklet on the uses of zinc die cast- 
ings in American manufacturing. 
The New Jersey Zinc Co. 


. Cutting Costs—with brass powder 


metallurgy. Engineering data book- 
let evaluates this production meth- 
od in terms of particular needs. The 
New Jersey Zinc Co. 


. Melting Equipment—Catalog de- 


scribes complete line of melting 
equipment for die casters. Also the 
booklet, “Do’s and Don’ts For Cast 
Iron Melting Kettle Operation”, is 
available. Milles Equipment & Sup- 
ply Co. 


- Aluminum Ingot—Technical data 


bulletin on aluminum pig and ingot. 
Metals Div., Olin Mathieson Chemi- 
cal Corp. 


. Lubricants—for powdered metal 


molding, that reduce molding and 
ejection pressure, are described in 
technical literature from M. W. 
Parsons-Plymouth, Inc. 


. Cleans, Lubricates—That's what the 


Air-Lube System, manufactured by 
Pierce-Waller, Inc. does. Technical 
data sheets are available. 


. lron Powder—“Hydrogen Reduced 


Iron Powders” is the title of a 
technical brochure from Pyron 
Corp. 


continued on next page 
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Circle No. 92 on the Reader Service Card 


@ increase your 
PRODUCTION — 
Reduce your costs 
with 


DORSEY PISTON AND 
CYLINDER LUBRICATOR 


for aluminum 
cold chamber 
die casting 
machines 

a 
PRECISE 
LUBE ' 
CONTROL 

i.) 
REDUCE 
DOWN TIME 

* 
FEWER 
REJECTS 


e 
INCREASE PLUNGER AND 
CHAMBER LIFE 


. Write now for literature, 
full details and prices... 


WESTBROOK MFG. CO. 
P.O. Box 231 — St. Joseph 2, Michigan 





DATA IN ADS 
continued from page 119 


80. Vacuum Die Castings—Literature 
on vacuum die castings and the 
Premier Die Casting Company’s fa- 
cilities for producing custom cast- 
ings to your specifications, is avail- 
able from the company. 


- Sintering Savings—A technical re- 
port, “How To Cut Costs With The 
Remet Powdered Metal Process”, 
is available from Reese Metal Prod- 
ucts Corporation. 


. High Strength Powder—Prelimi- 
nary impact test data on Type 
HS6460 is available from Republic 
Steel Corp. 


. Master-Molds—and cavity blocks, 
where you shoot in the lower posi- 
tion and mold vertically, are de- 
scribed in engineering data from 
Richards Tool & Mold Co. 


. Stainless Steel Ladies & Skimmers— 
which are 75% lighter than cast 
iron and have extremely long life, 
are described in technical litera- 
ture. Spincraft, Inc. 


. Statistical Quality Control—for die 
castings. Technical literature, from 
Stroh Die Casting Co., Inc., de- 
scribes their use of quality control 
for lower inspection costs. 


. Painting Masks—A 20-page 


. Die Steels—for die castings dies. 


Technical data sheets are available 
from Vanadium-Alloys Steel Con 
on MC, Speed-Cut, and Hotform 
die steels. 


. Piston Lubricator—Data folder de- 


scribes the Dorsey automatic piston 
and cylinder lubricator for alumi- 
num cold chamber die casting ma- 
chines. Westbrook Mfg. Co. 


. Finishing—non-ferrous metals is the 


subject of technical reports from 
Allied Research Products, Inc. 


book 
shows the different types of spray 
masks offered by Wm. M. Fiore, 
Inc. Includes case-study illustra- 
tions of their use in making precise 
registration possible. 


. Sinterings—Engineering handbook 


on powder metallurgy is available 
from International Powder Metal- 
lurgy Co. 


- Design Information—on “self-lubri- 


cating metal parts is available in 
technical literature from Brockway 
Pressed Metals, Inc. 


. Die Casting Machines—that give up 


to 1000 shots per hour for small 
parts, are explained in technical 
data from DCMT Sales Corp., Div. 
British Industries Corp. 





WN f 


SPECIAL HIGH GRADE 
ZINC — 99.99% 





One Fine 
Zinc For 


Die Casting 
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f it’s experience you're after... 
call a Hoover Man 


Some folks with experience and that cer- many of them for 35 years. We make 


tain touch can do the impossible. We aren't quality castings. Make ’em for lots of dif- 
making any wild claims about the alu- ferent companies. Why not call us? We'll 
minum and zine alloy castings we produce. have one of our experienced Sales Engi- 


But we've been satisfying our customers — neers give you the whole Hoover story. 


fi THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 © 


In Canada - Hamilton, Ontario a) 


DIE CASTING » HOOVER 
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LIGHT, DURABLE ALUMINUM 


HELPS BUILD MODERN 


Whether you’re mowing the lawn or motor boat- 
ing, enjoying air conditioning or running a power 
saw, you are relying on motors—and aluminum. 
The power and efficiency of these mighty units 
help you perform many tasks better and faster, at 
considerable saving of energy. 

The growing motor-building industry serves 
you and itself exceedingly well—through alumi- 
num. Lightweight aluminum gives extra ease of 
handling to motor-equipped appliances, and its 


MOTORS 


ability to resist rust, corrosion, pitting and chip- 
ping assures longer, trouble-free life. Aluminum 
contributes strength wherever it is used, reduces 
costs as it saves steps in the production process. 

Apex Smelting works hand in hand with the 
builders of modern motors. Apex aluminum 
alloys, scientifically produced to each manufac- 
turer’s exacting requirements, are significant factors 
in the outstanding performance and quality you 
enjoy in today’s motors. 


APEX SMELTING COMPANY 


Producers of ALUMINUM, MAGNESIUM AND ZINC ALLOYS 


LONG BEACH 10, CAL. 
SPRINGFIELD, OREGON (National Metallurgical Corp.) 
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Your products may also be produced better and more 


efficiently with the help of aluminum castings. Apex Smelting 


and the companies it serves in the die casting and foundry 
industry stand ready to assist you and your engineers. 


Research 
leadership 
back of 


every ingot 


—_ 


b 





